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MAGNOLIA METAL 


IN USE BY 





Eight Leading Governments. 





BEST ANTI-FRICTION METAL FOR 
High Speed Engine, Dynamo, Rolling-Mill, Steamship, 
Railroad, Saw-Mill, Cotton-Mill, Paper-Mill, Woolen- Mill 
Silk-Mill, Jute-Mill, Rubber-Mill, Sugar~-Mill, Flour-Mill, 
and all Machinery Bearings. 





MAGNOLIA METAL: CO., 


Owners and Sole Manufacturers, 


14 Cortland Street, NEW YORK. 


London Office, 75 Queen Victoria St. 
Chicago Office, Traders Building. 





A A Milling Machine or - - - - 
a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








AGENTS FOR 
IROQUOIS, STERLING ye thay PEERLESS, MAL- 
LEABLE BESSEMER. 


Sloss, Northern and Southern Charcoal Iron. 
Rainey’s Coke. 


Forster, Hawes & Co., 


PIC IRON AND COKE, 
636-638 The Rookery, Chicago. 


wusror_C> O a et 


Western Reserve Building, CLEVELAND, OHIO. 








F. J. & H. R. POOL, 


GREY IRON CASTINGS, 


Light and Medium weight, 
FINE QUALITY. 


The Taylor & Boggis Foundry Co., 


CLEVELAND 0. 





[Rainey 


Connellsville 
Furnace and Foundry 


COKE, 


The only Coke you can buy and know yeu 
are getting the best that can be manufactured. 
All our works in the heart of the Region, within 
four miles of Connellsville, Pa. 


CAPACITY, 4,000 TONS DAILY. 


W, l Rainey, Cleveland, Ohio 
B Forces, ETC. < 

( BLACKSMITH - 
pears TOOLS. 


PUNCHES , SHEARS, 
TUR NBUCKLES. 











DRILLS. HAND BLOWERS, 

















Cleveland Gity Forge & Iron Go., 


CLEVELAND. O. 





W. C. LYMAN, 49 Michigan Street, CHICACO. 


The original inventor RIVETED EXHAUST PIPE. 
of Exhaust Heads SERRE oe 
for END of Pipe 
above Roof. 


<> 
MACHINERY 


For Machine Shops, Brass Finishers and Metal Workers. 
HILL, CLARKE & CO., 


12 and 14 South Canal St., Chicago, ill. 









Fittings to any Angle 
and Radius. 


LIGHT! STRONC! CH EAP! 








GAS, GASOLINE or NATURAL GAS ENGINES. | The prestige and increasing circulation | >, 


‘tion economical cose| THE. IRON TRADE REVIEW 


reeretien, smooth 
runnin make it a valuable adjunct to manufactur- 


rltapted, for ELEC- ers of machine tools, foundry supplies and 


ILLINOIS SCREW CO., 


Lerhdyeagagye 





50-52 S. Canal st., Chicago. 


se FIRE BRICK _ 


SHARON, * D) 
SILICA, 
No. 1 Silica Brick. =05 No. 1 Mill Brlok 





SILICA BRICK, FOR a8 
MILLS AND STEEL SMELTING 
FURNACES, FIRE CLAY. ¢ 


SHARON. PA 











NEWELL BROTHERS, Cleveland, O.! power equipment. 


Subscribe tor the fron Trade Review, $3 a year. 
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WILLIAM B. POLLOCK & C0,, youncsTown, -onio. 





MANUFACTURERS OF 


‘STEAM BOILERS--EVERY TYPE--SHEET AND PLATE WORK. 


Penstocks, Ladies, Oiland Water Tanks, Buildings, Cupolas, Blast Furnaces, Tanks, 
Smeliters, Gas Producers, Converters, Receivers, Large Draught Stacks. 


Riveted Pipe for Water, Gas, Air or Steam. Plate Construction--All Kinds. 





— STILWELL’S — 


PATENT LIME-EXTRACTING 


HEATER » FILTER 


COMBINED. 


Is the only lime-extracting Heater that will prevent 
Scale in Steam Boilers, removing all impurities 
from the water before it enters the boiler. 


Thoroughly Tested. 


‘OVER 8,000 OF THEM IN DAILY USE. 





ILLUSTRATED CATALOGUES. 


Stitwell-Bierce & Smith-Vaile Company, 


DAYTON, OHIO. ee 
@SCHICAGO OFFICE, 63 S. Canal St. 








THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. S. A 





Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. 
Write us for catalogue and prices before purchasing elsewhere. 


CARY & MOORE 
~ CHEMISTS, 
1760 Monadnock Building, CHICAGO. 





ANALYSES OF ORES, MINERALS, IRON, STEEL AND 
OTHER METALS, 


ALSO OF 
WATERS, OILS, COAL, AND FOUNDRY SUPPLIES. 
GOLD ANO SILVER ASSAYING. 





Pays special attention to 


S iron ore, blast furnace, 
rolling mill, foundry and 
machine shop interests. 


Per year $3.00. 


TE L. SPENCE & SON, 


MANUFACTURERS OF 











PORTABLE AND STATIONARY ENGINES, 
From 6 to 400 H. P. 
Large Engines for Rolling Mills and Blast Furnaces 
Send for illustrated catalogue. 
Martin’s Ferry, Ohio. 


NOW is the time to INVEST in 


‘SOUTHERN TIMBER- 
: MINERAL LANDS, 




















| Before prices advance. All kinds of mines 
for sale. 


E. C. ROBERTSON, 
Terms Easy. CINCINNATI, O. Titles Perfect 


GASOLINE ENGINES. 
Stationary & Portable 


ALL SIZES. 
Dwarfs in size and 
Giants in Strength. 


Costs only 10 cents a Day 


per H. P. to run them, & 
scarcely any attention. 


EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


, THE VANDUZEN GAS & 

GASOLINE ENGINE CO. 
‘ a > -=<_. CINCINNATI, O. 
Mention this pape: when you write. 


Cc. K. PITTMAN, 


SHIPPER OF 


Coal & Coke 
Best Grades of Coke a Specialty. 


975 Old Colony Building, Chicago. 














Any time you are in the market to buy 


STEEL RAILS, 


write to us. We can furnish any weight of New 

| Rails; we have for immediate delivery 400 tons of 

| second-hand 60 lb. Steel T Rails, 100 tons of 35- 

a girder and 300 tons of 45-Ib. flat steel, all fit to 
relay. 


ROBINSON & ORR, 


419 Wood St., PITTSBURG, PA. 








STRAIGHT and WI ACHINE WRENCHES 


Drop Forged from Best Bar Steel SINGLE 


OR 
DOUBLE 


FOR U. S. STANDARD NUTS END 


Made with finished openings from 13-32 to 4 1-2 inches, 
to take U. S. Standard Nuts 3-16 to 2 3-4 in. inclusive. 


THE BILLINGS & SPENCER Co., Hartford, Ct. 
Drop Forgings of Every Description 





H. L. HOLLIS. F. A. EMMERTON. 


ANALYTICAL CHEMISTS. 

Mining ,and Metallurgical Engineers. 
ADVICE GIVEN ON FOUNDRY MIXTURES. 
Analyses of Ores, Slags, Metals, Fuels, 
FOUNDRY SUPPLIES, ETC. 

1232 The Rookery, 804 Perry-Payne Bldg. 





CHICAGO. CLEVELAND. 
DICKMAN & MACKENZIE, 
CLEVELAND, CHICAGO, 


71 Atwater Bidg. 1224 Rookery Bidg. 


Mining properties examined. Ores sampled at 
mines, furnaces and all lake ports. 
General analyses of Ores, Slags, Metals, Fuel, 
Foundry Materials and Products, etc, 





CHEMISTS AND ENCINEERS. 


«3 » calc aas 
F- Oa aati eae Be i 
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THE 
WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

The effect of the coal and coke strikes upon the iron 
trade in restricting production, and, in some departments, 
in advancing prices, is more and more marked. A trans- 
action in Bessemer pig at $12 Pittsburg and billets at 
$17.75 give some idea of the jump that has been made in 
a week. The arrangement by which a considerable num- 
ber of bituminous coal operators will meet the miners in 
conference in Cleveland on the 15th inst. may result in a 
basis of settlement which will bring a resumption of coal 
mining ata majority of the idle plants. But there are 
contingencies, and signs appear here and there that 
enough operators will stay out of the conference to make 
advanced wages by no means general. It is quite prob- 
able that even should early agreement come in the con- 
ference there will be little coal on the general market be- 
fore June 1, and it would be some time before blast fur- 
naces could accumulate a sufficient supply to make them 
safe in starting. Inthe past week the banking of stacks 
has gone on, and a number of furnaces in the Birmingham 
district have been added to the idle list. With some fur- 
nace companies the coke strike is. made an occasion for 
repair work and such stacks will be idle for some time 
after fuel is obtainable. Among foundries the scarcity of 
coke and the high price of the little obtainable has com- 
pelled a shortening of operations and thus consumption as 
well as production of pig iron is lessened, though it is 
evident that the latter is much more cut down than the 
former. ‘There is thus far no change in prices of foundry 
grades and transactions continue on: the retail scale that 
has plagued furnacemen for these many months. Any 
hope of strength comes from the probability that furnaces 
alternating on Bessemer and foundry will resume on a. 
Bessemer burden and thus the supply of foundry iron will 
be shortened. In some instances steel works have sus- 
pended operations on account of fuel trouble, but in the 
Pittsburg district nearly all continue in operation. Billets 
are well-nigh unobtainable for prompt delivery and prices 
have advanced, sales of small lots ranging from $17.25 to 
$17.75. In the East, spot deliveries command $19. Mills 
that have natural gas or are equipped for oil have profited 
by the coal strike, and on prompt shipments have been 
able to get a trifle better prices on finished material, with 
the exception of bar iron, which shows no sign of strength. 
Eastern mills that are able to get fuel have had a good run 
of business, orders that have been going to the West, be- 
ing now available to them. They are quoting higher 
figures, tank plates, for example, being 1.30c delivered. 
On old material, prices are firmer in the East. In the chief 
Western market, the only feature of interest is the placing 
of orders for steel rails. The amount involved would 
ordinarily be of little moment, but in view of the beggarly 
buying of railroads of late, all their contributions to the 
market become significant. There is a disposition in all 
quarters to take a hopeful view of the effect of the fuel 
strike and to believe that it will permit of a cleaning up, 
from which a better basis of operations may be expected. 
Little complaint has been heard, of late, in the East and 





rates on iron; but some lively cutting has been going on, 
farther west. Asa result, a heavy open slasi. has been 
made on ‘‘ iron and steel articles,” going inte effect May 
10. This cuts the rate from St. Louis to Kansas Citv 
from 20c to 7%c and between Chicago and Kansas City 
from 25c to 12'%4c. From St. Louis to Denver and com- 
mon points the cut is from soc to 2oc. 





THE CLEVELAND OUTLOOK. 

The fuel trouble, as it affects vesselmen, has reached a 
more acute stage, and the added cost of coal and the less- 
ening of the number of carriers have resulted in 80 cent 
trip charters from the head of the lakes. Yet the added 
$1 a ton in the cost of coal is not compensated for by a 
5-cent advance on Lake Superior ore, and the brunt of 
the situation falls upon the carriers. No ore sales are to 
be reported for the week, though some negotiations are 
pending that will add further transactions !o the Bessemer 
column. The prospect of a steady demand for Bessemer 
pig iron, when the fuel siege is over, will cause certain 
valley furnaces that have large stocks of foundry iron on 
hand, to start up on Bessemer, and where only non-Besse- 
mers have been in the furnace yard for some time Besse- 
mer ores will be bought. The developments of the past 
week in the mining region indicate that the low wage 
basis is not to continue long, if the men can help it; 
it is also made plain that mining companies are not in posi- 
tion to. increase their cost in any particular. The resump- 
tion of operations at the Tilden and the Chapin means the 
marketing of that much more old-range ore to the exclu- 
sion of Mesabi ores, since much of the Chapin’s product 
goes into Bessemer mixtures. 

A 1,500-ton transaction in Bessemer pig was 
made early in the week at $11.25 Valley fur- 
nace but an offer of the same price for 1,800 tons additional 
was refused. At Pittsburg a 10,000-ton sale, prompt deliv- 
ery, is reported at $12, equivalent.to $11.40 valley furnace. 
This takes in iron that has long been held for a price. 
Earlier in a week a sale of 1,000 tons was made at $11.10 
valley furnace. There is practically no Bessemer iron on 
the market today in either valley, and Pittsburg spot tran- 
sactions will be limited to the small amounts in the hands 
of brokers. Prices are thus almost entirely gauged by the 
anxiety of the buyer. Furnace banking has taken in the 
Wheeling district and in one or two instances steel works 
there are inactive. Foundry iron is not yet affected by 
shortened production, but sellers look for some firmness 
later on. Several hundred tons have been sold in this 
market in the week on a. basis of $10 valley furnace for 
No. 2 and $11 for No. 1. Yet these prices are shaded. 

The firmer prices noted last week for plates 
and building material are maintained and the 
advance in Bessemer and billets has stiffened 
sellers’ views. . However, competition is close, and here 
and there an inside figure is heard of. Building prospects 
in this market and the tributary district will call for a large 
tonnage of structural steel. Considerable bridge material 
has been bought in the week. Beams and channels are 
quoted 1.25c. and 1.30c.; plates, 1.15c.@r.20c. for tank. 
Sheets show more activity and sellers are holding for full 
price. Quotations are on the basis of $2.35 for No. 27. 


Pig Iron. 


Finished 


Material, 
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THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

There is very little change in the situation from last 
week, the only subject of interest being the shortage of 
fuel among manufacturers. Dealers in coke have been 
much sought after in the past week and buyers have been 
very anxious to place their orders and to get shipments 
immediately. So far only a few shut downs have been 
made because of the lack of fuel, but it is a question how 
much longer a great many of the manufacturers can hold 
out. In pig iron very little has been done and orders 
have been limited to small lots. By far the largest sales 
of the week were made in rails, and finished material 
seems to be doing better than any other branch of the 
market. 

Pic Iron.—No orders of any size have been taken for 
any class of iron, either Northern or Southern. The bulk 
of orders received have been for car loads, but afew have 
run as high as 200 tons. The aggregate is probably no 
larger, if it is as large as in the week before. Prices have 
not changed, butit is expected that they may be advanced 
within the next few weeks unless the supply of fuel is in- 
creased by the abandonment of the strike. There are one 
or two inquiries in the market for large lots of iron, but it 
is doubtful if they will be closed up within the next week. 
Aside from this everything is very quiet. 

Bars.—Orders have been few and far between and very 
limited in size. Quotations are continued at 1.10c to 
1.15¢ for iron and 1.1o0c, to 1.25c, according to quality, 
for steel bars. 

STRUCTURAL MATERIAL.—The past week has been very 
quiet, with no orders of any size closed. Quotations are 
as follows: Beams and channels, 1.40c to 1.45c; angles, 
1.40c to 1.45c; plates, 1.35c to 1.40C; tees, 1.60c to 
1.65c. Quotations from stock are from roc to 15c higher. 

RAILS AND TRACK SuppLigs.—Several good sized orders 
for rails have been received within the past week, among 
them one for 12,500 tons from St. Louis. There are still 
a number of large deals in the market and it is probable 
that the next few weeks will show quite a good tonnage 
closed. Quotations are unchanged. Rails, $25 to $27; 
splice bars, 1.40c; track bolts, 2.30c to 2.40c ; spikes, 
1.75c to 1.80c. 

BILLETS AND Rops.—There is no change in the situation 
and no sales of either billets or rods have been made in the 
past week. Quotations are nominally $17.25 for billets 
and $26.50 for rods. 

PLates.—The inquiry is still large for boiler plates, but 
no very large contracts have been taken within the past 
week. Prices are the same as last reported. Tank steel, 
1.35¢ to 1.40C; flange steel, 1.65c to 1.75c; fire box steel, 
3.75¢ to 4c; boiler tubes, 75 per cent. discount. 

MERCHANT STEEL.—The market is very quiet, and the 
only subject of interest is tool steel, for which there is a 
good inquiry. Quotations are made as follows: Open- 
hearth spring, machinery and tire steel, 1.85c to 1.goc ; 
crucible spring, 3.50c; machinery, 4.50c to 4.75c; tool 
steel, 61%4c and upwards. 

SuEEts.—Black sheets show some activity and several 
sales for moderate amounts have been made recently. 
Prices are still made at 2.35 to 2.40c for No. 27 common. 
Galvanized iron is in rather smaller demand, with only a 
few small sales closed. Quotations are made at 7714 per 
cent. and 80 per cent. discount, on mill shipments. 

Otp Ratts AND WuEELS—A sale of 500 tons of old 
iron rails was made, in the past week for delivery out of 
the city; the price could not be obtained. Quotations 
are nominally as follows: Old iron rails, $10; old steel 
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rails, $7 to $10, according to length, etc. ; old wheels, 
$10.50 to $10.50. 

Scrap. — Business has been very quiet for the past week, 
with only a few small sales closed. No change is made 
in quotations. No. 1 forge, $9; No. 1 mill, $6 to $6.50; 
No. 1 machinery, $7; axles, $13, cast borings, $3 50; 
wrought turnings, $4; axle turnings, $5.50; mixed steel, 
$5; coil steel, $7; leaf steel, $8; locomotive tires, $8 ; 
heavy cast, $7 ; stove plate, $5. 





GENERAL MARKET RESUME. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 
The Connellsville region shows a more com- 
plete stoppage of operations than at any time 
since the second strike began. The Rainey works, which 
operated nearly full last week, are for the most part idle, 
though strenuous efforts are being made, with the help of 
U. S. deputy marshals, to prevent the gathering of strikers 
to interfere with the men. The Frick Co. will also make 
an attempt tostart. The steel mills here are all in opera- 
tion, but the price of coke makes it impossible for some 
to run ata profit. Gas and crude oil are helping out 
those equipped to use them. On the Ohio river one or 
two steel plants have stopped from inability to get fuel. 
Bessemer pig has sold at $11, valley furnace, in the week, 
and one transaction was made at $11.10, equivalent to 
$11.70, Pittsburg. Steel billets have sold in small lots, 
prompt delivery, at whatever buyer and seller could agree 
upon, and prices have ranged from $17.25 to $17.75. 
Finished material is naturally firm, but the advances are 
not pronounced. Beams are held at a minimum of 1. 20c. 
Pittsburg, and 1.30c. is the price on small orders. The 
demand is only fair. Plates show an advance of about $2 
from the lowest prices touched. 
It has been a very quiet week in every branch 
of the crude iron trade excepting Bessemer pig. 
The latter has shown an advance of $1.50 a ton. In 
foundry and forge irons no improvement is yet felt. There 
is certainly no change in the general condition of business 
to warrant any improvement, as consumers of all classes 
are dull and buying but little. Should the suspension of 
furnaces last long, however, the effect must be felt on the 
market as stocks are not large anywhere, and a certain 
consumption of at least 100,000 tons per week is going 
on. Buyers refuse to be alarmed in the least degree about 
any scarcity, and yet it is a fact that certain standard 
grades of iron are already scarce, and if different general 
conditions surrounded the situation, a sharp advance 
could be easily scored. Agricultural implement makers 
are cutting their season shorter than usual, and some of 
the largest are about to close down, having made up all the 
stock they think prudent. Stove men kave also generally 
accumulated considerable finished stock. Cast iron works 
still continue busy and the kindred lines of pipe, pumping 
machinery, etc., for municipal improvements are pretty 
well occupied. Jobbing foundries, machine foundries and 
the like are all very dull. 
We note a little hardening in prices. Nothing 
that may be called an advance, but a greater 
uniformity in quotations, which is brought about by the 
withdrawal of several furnaces from the market. Within 
two weeks probably every coke furnace which can reach 
the Buffalo and New York market will be out of blast. 
This enforced stoppage is generally considered the best 
thing that could happen to the trade, next to the influence 
which might increase the consumption of pig iron. De- 
mand is in no manner improved. Bessemer pig iron has 
advanced $1 to $1.50 per ton. 


Pittsburg. 


Cincinnati. 


Buffalo. 
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ONE CLAIM FOR FREE IRON ORE. 

Baltimore’s interest in free iron ore is set forth by the 
Baltimore ews under two heads. In the first place, it is 
argued, Baltimore ‘‘ is in every way fitted to become the 
center of a very important iron manufacturing industry,” 
since it is the seaboard city nearest the great fuel regions 
of Maryland, West Virginia*and Pennsylvania, is near to 
excellent lime stone deposits and within easy reach of the 
Eastern pig iron market. The second point made is that 
if Baltimore could become the entry port for a large ton- 
nage of free iron ore, it could export large amounts of coal 
to the West Indies and Central America, as return car- 
goes. ‘‘ The West Indies want our coal,” the Vews says, 
‘* but will not take it unless trade can be made reciprocal.” 
It goes somewhat against this assertion, however, for our 
contemporary to say, in the same paragraph, that the 
value of this coal traffic may be judged from the fact that 
in 1892, 103,773 tons of coal were exported from Balti- 
more and in 1893, 165,258 tons—all this with the iron ore 
duty in force. That this export should have increased 60 
per cent. while the imports of iron ore to the country 
decreased from 806,585 tons in 1892 to 526,951 tons in 
1893, scarcely tends to show the relation between ore im- 
ports and coal exports, on which it lays such stress. 

As for the establishment of the steel works at Sparrow’s 
Point, which is pointed to in proof of the advantages of 
the Baltimore district, that step was taken in full view of 
the 75 cent duty on iron ore. This enormous investment 
was made with no hope or expectation that the duty on 
iron ore would be removed. Why should weight be given 
to a prospective and hypothetical expansion of the sea- 
board iron industry, in the event of the removal of the 
duty ? 

Why should this contingent and suppositious quickening 
of iron making on the seaboard weigh against millions of cap- 
ital already invested in iron mining and in iron ore trans- 
portation, which would be directly struck at by putting iron 
ore on the free list? Moreover, the iron industry of the 
United States, when it hada s#fus close to the seaboard 
was given the benefit of all the protection it desired in 
order that it might develop and prosper. Now that the 
scepter has passed westward and this protective scheme 
becomes inconvenient in spots, we have the spectacle of 





an outdated seaboard industry asking to be re-galvanized 
at the expense of established interior industries. The 
paper we have quoted admits the passing of Baltimore’s 
pig iron industry in this sentence : 

Baltimore has long been the seat of a considerable pig iron 
industry, but the conditions under which it grew and pros- 
pered have passed away with the growth of competing regions, 
and the last of the furnaces in this immediate vicinity is now 
cold. 

Is it not the acme of selfishness and inconsistency to ask 
that the self-same tariff laws under which that industry 
maintained itself in its days of prosperity, be annulled be- 
cause they now operate to the benefit of other sections ? 





THE SOUTH’S INDUSTRIAL PERSPECTIVE. 

A Southern trade paper that has long been afflicted with 
an acute case of—‘‘ veraphobia,” let us say, may be ex- 
pected to go into a fresh paroxysm over some figures from | 
the census of 1890, presented in Senator Quay’s tariff 
speech. The special kind of truth at which the paper in 
question takes affright is facts relating to Southern indus- 
trial progress. Complicated with the disease mentioned, 
it has chronic megalopsia Australis—enlarged vision of 
things Southern. It has never been satisfied to have the 
wonderful industrial development of the South properly 
acknowledged and rated at par. An industry south of the 
Ohio must needs count for one and-a-half or two of Eastern 
or Western situs. The iron industry of the Southern 
States, for example, it has persistently held up as beyond 
all parallel and, in late years, as having outstripped that of 
any other section. Southern furnaces we were told, led 
the van in times of large output and in a time of depres- 
sion, like last year, were far less affected by money string- 
ency or curtailed demand. When Zhe /ron Trade Review 
pointed out, in connection with Mr. Swank’s statistics of 
pig iron production for 1893 that the South made 20.6 per 
cent. of the pig iron of 1891 and 1892 and 22 per cent. of 
the total for 1893, and remarked that this slight difference 
scarcely bore out the claims of some of the boomers, there 
was a tirade of foam-flecked Billingsgate from our megal- 
optic contemporary. 

We know the risk is great; but seeing that the Census 
Bureau, which compiled the figures, and Senator Quay, 
who read them in the Senate, have survived, we venture 
to reproduce the table which Senator Quay used to com- 
pare Pennsylvania’s industrial status with that of the 14 
Southern States of Alabama, Arkansas, Florida, Georgia, 
Kentucky, Louisiana, Maryland, Mississippi, Missouri, 
North Carolina, South Carolina, Tennessee, Virginia and 
West Virginia. It makes the following significant show- 
ing of their manufacturing industries, alongside those of 
Pennsylvania : 





Fourteen 
States 

Pennsylvania. named. 
Establish mentte................sscccssesreceseerers 39.366 62,625 
Capital........ ae 999.375 $772,564,909 
Expenses $74,833,862 $81,558,276 
Employes nae 620,484 665,573 
WESC. crcsecessccvescrrssessrevcesescccerentecnveeseees $305,556,229 $265,237,810 
eS | RES FORT een $773,530,105 $614,733,364 
VERO Ge Iisa cs cek ss ecksececccrveptzccnen $1,331,523, 101 $1,131,721,745 


From these figures it will be seen that Pennsylvania, 
with less than two-thirds the establishments of the 14 
States in question, has about $218,000,000 more capital 
invested, spends $160,000,o00 more for materials, and 
turns out a finished product worth $200,000,000 more. 
And yet the manufacturing interests of a single State out 
of the 14—no matter that it stood at the foot of the col- 
umn—have had more weight in determining the character 


of the new tariff bill than all the towering industries of yy. 


Pennsylvania put together. 





6 THE IRON 


TRADE REVIEW. 





[May 10, 1894. 








THE COMPROMISE TARIFF BILL. 

Three metal schedules have already found place in the 
columns of journals devoted to the iron industry. The 
first publication was made on the reporting of the Wilson 
bill to the House ; another was made necessary by amend- 
ments adopted by the House in committee of the whole; 
a third came with the presentation of the bill to the Senate 
by the Committee on Finance, after a two months’ strug- 
gle with the House bill. And now that something over a 
month has elapsed since Senator Voorhees called the bill 
up in the Senate for debate, we have another set of amend- 
ments to the metal and other schedules. These were re- 
ported to the Senate on Monday in the ‘‘compromise 
bill” on which certain members of the minority had been 
at work more than a fortnight. in all, 403 changes have 
been made from the Finance Committee’s bill, and in 
nearly every instance they increase the duty. Iron and 
steel manufacturers, while they are not given such protec- 
tion as they need, have fared better than some of them 
had reason to expect. 

It would be useless to hazard any predictions on the 
form in which the bill will finally get back to the House. 
Certainly Chairman Wilson will not know it. That it 
will yet be altered in many particulars before the Senate 
passes it, is entirely probable. But there need be no ad- 
vance gratulation, in the belief that the bill has been shorn 
of much of its capacity for harm. The evident object of 
the compromise is to get a bill through the Senate as 
speedily as possible, even though it stultify a sub-committee 
that essayed to fix tariff rates without hearing from the 
manufacturers affected. Then the tug will come in the 
conference committee and many of the 403 steps toward 
protection will be retraced—probably most of them. It 
does not appear, when one considers what the attitude of 
the House will be toward these changes, that they have 
greatly improved the prospects of ultimate agreement. 
The chief alterations made in the metal schedule are as 
follows : 

The duty on pig iron, ferro-manganese, scrap iron, scrap 
steel, etc., is fixed at $4 a ton; Senate bill and House bill 
221% per cent; McKinley bill $6.72 a ton. 

Beams, channels, angles, etc., 6—10c a pound; Senate 
bill 35 per cent; House bill, 30 per cent; McKinley bill 
g-roc a pound. 


Railway bars of iron and steel, 7—-z0c a pound; Senate 
bill, 22% per cent; House bill, 20 per cent; McKinley 
bill 6-10c a pound. 

Boiler or other plate iron, skelp iron and steel, etc., not 
thinner than No. 10 wire gauge, valued at 1c a pound or 
less, 5-roc a pound; Senate bill 30 per cent; House bill 
30 per cent; McKinley bill, 5-roc. On other values, a 
proportionate increase. 

Forgings of iron or steel, 114c a pound; Senate and 
House bills, 30 per cent ; McKinley bill, 2 3-10c. 

Under the head of manufactures of iron and steel sev- 
eral changes for the better are made: Anvils, from 25 
per cent to 134c a pound, the McKinley bill being 2'%c; 
boiler tubes, from 20 per cent to 134c against 2%%4c in the 
McKinley bill; bolts, from 25 per cent to 14%c, McKin- 
ley bill 24% c; cast iron pipe, from 22% per cent to 6—10c 
a pound, McKinley bill 9-10c; cast iron vessels, stove 
plates, parts of machinery, etc., 8-1oc a pound, Senate 
and House bills 25 per cent, McKinley bill 1 2—10c ; cast- 
ings of malleable iron, g-10c, Senate and House bills 25 
per cent, McKinley bill 1 3-10c; cast hollow ware 2c a 
pound, Senate and House bills 30 per cent, McKinley 
bill 3c. 





The tin plate duty, which the Senate committee reduced 
from 1 1-5c to 1c is put back to the Wilson bill figure. 
Tin plate manufacturers who interviewed Senators Voor- 
hees and Harris, had some hope of better things, but it 
was hardly to be expected that the 134c duty which they 
considered necessary, would meet the views of Senators 
who had denied hearings to important industries. 

It will be noticed in the changes given above that the 
Senate compromise has been constructed, as far as the 
metal schedule is concerned, with direct reference to the 
McKinley act. The duties in the latter have been cut 
about one-third in every instance. The conspicuous fact, 
however, is the discarding, in these items, of the ad valor- 
em feature and the substitution of specific rates. Yet in 
all other portions of the metal schedule the ad valorem 
duties are retained. Thus patchwork is added to patch- 
work, and the wonder grows how such a monstrosity can 
be soberly proposed for a place upon the national statute 
books. 





THE SOFT COAL SITUATION. 

A good deal of importance has been attached, in daily 
press telegrams and comments, to the convention of bitu- 
minous coal operators and miners appointed for May 15, 
in Cleveland. Yet there is an opinion among not a few 
shippers of Ohio and Western Pennsylvania coal that this 
meeting will not settle the strike. The manner in which 
the call was issued and the fact that on the operators’ side 
the initiative was taken by a single representative of an 
Ohio district, added to the keen competition that has long 
been waged between Pittsburg and Ohio operators for the 
trade of the Northwest, suggest that the Cleveland meet- 
ing will fall far short of unison on the operators’ side. 
From the present outlook it seems impossible that a gen- 
eral price will be agreed upon for mining. The machine: 
mining men are interested in having the price advanced, 
since the low wage basis prevailing of late has well-nigh 
eliminated any advantage they have had over pick-mining. 

It is plain that several important producers in the Pitts- 
burg district will not go into an arrangement for a general 
price, on the basis of a g-cent differential between Ohio 
and Pennsylvania, and the indications are that Illinois, 
also, will hold aloof from a general arrangement. More- 
ever, the anxiety of certain shippers interested in North- 
western docks to have mining brought up to 79 cents in 
Pennsylvania, in order that the depreciation on heavy 
coal stocks on these docks may be as little as possible, is 
not shared by their competitors. It is evident that there 
will be a variance of views and interests that presents seri- 
ous obstacles to an inter-State agreement. Pittsburg 
operators meet on Friday, May 11, to decide whether 
they will take part in the Cleveland convention, and if 
so, what their attitude will be. 





A FRESH illustration of the figure often cut by unusual 
concessions in railroad freights, in diverting trade from 
customary markets is shown in recent California trans- 
actions in finished iron. The Southern Pacific Railroad 
recently reduced freight rates on iron, to compete with 
the water rate from New York, and, as rail shipments are 
preferred, this has permitted the Alabama Rolling Mill Co., 
of Birmingham, Ala., to sell 1,200 to 1,400 tons of iron 
to California consumers in the past three months. The 
water rate to New York is about 45c. per 100 tbs. One 
shipment made by the firm mentioned within a short time 
was a train load of bar, band and hoop iron, consigned to 
a San Francisco buyer. 





TROUBLES at Lake Superior ore docks are settled. 
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AMONG THE IRON MINES. 





The Chapin mine, at Iron Mountain, Mich., resumed on 
Thursday, May 3, with a considerable force of men, and it is 
expected to have 500 at work when operations are fairly under 
way. The resumption was most opportune, with hundreds of 
men in Iron Mountain face to face with starvation; and while 
it was expected that the big mine would start up this season, 
the condition of the men accelerated matters. At present, 
operations are nominally conducted under the name of the old 
company, but M. A. Hanna & Co., of Cleveland, are furnishing 
the means and what is done is under their direction. An ar- 
rangement has been made by which no royalty is paid on the 
ore taken out this season. A Milwaukee dispatch of May 2 
notes the sale by the Wisconsin Marine & Fire Insurance Co. 
Bank, of 40,007 shares of stock, hypothecated by Schlesinger. 
The price was $1 ashare. A sale made under similar cir- 
cumstances the preceding week was at Io cents a share. It is 
difficult to see on what basis the $1 bid was made, as the 
Chapin property is so completely covered by bonded indebt- 
edness that there can be little or no value in the stock. It is 
expected that a reorganization of the company will soon be 
effected. No sale of the ore has been made, but the last trans- 
actions, involving ore in the trustee’s hands, were at $2.50 a 
ton, one-third Chapin and two-thirds Rex, or the second grade 
ore. This was last Summer. The 40,007 shares of stock, sold 
at Milwaukee, were bid in by A. M. Helmer, representing 
parties to the proposed reorganization. There are 80,000 
shares in all. 

Receivers Rand and Morris, of the Penokee & Gogebic Con- 
solidated Mines, who have had a force of men at work loading 
from Colby stockpiles for a few weeks, have arranged for the 
mining of ore in one shaft of the Tilden. It is expected that 
something like 100,000 tons will be taken out. 

The troubles on the Mesabi range, noted last week, ended 
in riots and the sending of militia to Virginia. One striker 
was killed by the Sheriff. The 300 Franklin strikers’ demand 
of $1.50 a day for surface work and $1.65 underground, led to 
the shutting down ofthe mine. Mr. James Corrigan, who was 
on the ground, said that the owners could not afford to pay 
more than the men had been getting, which permitted them 
to make $1 and $1.25 a day. Work has been resumed at 
the Auburn, Norman and Oliver properties, where the men 
were forced out by strikers. 

Ore shipments from Two Harbors for the week ending May 
3 were 30,633 tons. Total for the season 60,534 tons, of which 
43,044 tons were Vermilion, and 17,490 Mesabi. 

The Grant-Chase holdings in Consolidated Mines properties 
on the Mesabi were purchased recently by Rockefeller agents 
at a figure much less than he paid for the Merritt stocks trans- 
ferred to him a few months ago. 


To End the Coal Strike—The Coke Situation. 


A call for a national convention of coal operators and miners 
in Cleveland, May 15, was issued as the result of a conference 
at Pittsburg, May 3, of prominent operators with President 
McBride and other officers of the United Mine Workers’ Asso- 
ciation. The wage question was not discussed at the Pitts- 
burg meeting. While the operators present did not represent 
anybody but their respective companies, it is believed that 
they will be instrumental in getting a large majority of em- 
ployers to attend the Cleveland conference, and the hope is 
that the agreement there reached will be accepted by practic- 
ally all the operators and men connected with mines now 
idle. 

Reports from the Connellsville region show that in the week 
ending April 28, 50,196 tons of coke were produced and 2,926 
cars were shipped, the figure in each case being about half 
that for the week previous. The W. J. Rainey works made 
more coke than before the strike began. This led to other 
operators notifying their men, who were out, that if the 
Rainey employes staid at work these operators would start 
their plants at all hazards. A descent upon one Rainey plant 
resulted and operations were somewhat curtailed, but work 
was resumed later. Last week the output of the Connellsville 
region was still further reduced and in addition to the Rainey 
plants, Valley, of the Frick Coke Co., and United No. 2 of the 
United Coal & Coke Co. were the only ones active. Prices 
have advanced and foundry coke in Eastern markets has 





almost doubled. Pocahontas coke is finding an increased 
market among furnacemen. The Illinois Steel Co. has largely 
drawn upon the West Virginia field since the Connellsville 
supply was cut off. 

The strikers succeeded on Monday in getting most of the 
men at the Rainey plants out. Meantime deputy U. S, mar- 
shals were busy serving notices on the leaders to keep away 
from the properties. The Frick Coke Co. is to follow the 
policy it adopted in the other strike, of concentrating men on 
one works ata time until operations are resumed there in full. 
The most important development of ‘fuesday was the bringing 
in of 56 new men from outside the region at Southwest plant 
No. I. 


Western Foundrymen’s Association. 


The annual meeting of the Western Foundrymen’s Associa- 
tion will be held on Wednesday, May 16, at 7:30 P. M., in room 
701, Western Union Bldg., Chicago. Members are requested 
to notice the change in place. The business of the meeting 
will include the election of officers for the ensuing year. 

Two papers will be presented: One by Mr. H. L. Hollis, on 
the “Chemical Differences of Some Russian, German and 
American Castings,” and one by Mr. Thos. D. West, on the 
“ Utility of Transverse, Tensile and Impact Tests for Cast Iron, 
and Round vs. Square Test Bars.” 

Because of the election of officers, it is especially requested 
that all members of the Association be present, and to non- 
members acordial invitation is extended to be present and 
take part in the discussions of the papers. 


Personal. 


C. F. Rand, Esq., one of the receivers of the Penokee and 
Gogebic Consolidated Mines, and at the last annual meeting 
elected president of the Spanish-American Iron Co., is in Cuba 
inspecting the properties of the latter company. 

Campbell B. Herron, the well known Pittsburg iron manu- 
facturer, member of the firm of Spang, Chalfant & Co., and 
president of the Spang Steel & Iron Co., died May 5, aged 65. 
He was chairman of the Wrought Iron Pipe Association. 

Abraham Garrison, a pioneer in Western Pennsylvania, and 
for 40 years manager of A. Garrison & Co., founders, is very 
ill at his home in Pittsburg. He is go years old. 

It is reported that Mr. C. H. Domhoff will retire from the 
firm of Matthew, Addy & Co., of Cincinnati, on June Ist. 

Mr. E. A. Hyde, formerly of the firm of Forsyth, Hyde & Co., 
of Chicago, has opened up an office for the sale of pig iron, in 
room 808, Medinah Building, Chicago. 





MEssrs. Backman & Forsyth have recently moved their 
office from the Rookery, to room 910 Medinah Building, Chi- 
cago. In this new office they have a great deal more room and 
are very pleasantly situated, and will be better abie to take 
care of the business coming to them than they were in their 
former cramped location. 





THE Paige Tube Co. made an issue of bonds some time ago 
for the purpose of extending its plant, but has decided not to 
carry out its plans until there is a more distinct improvement 
in the situation. Forthe present its mills, at Warren, O., are 
closed down for lack of coal. 





THE Newberry Furnace Co. write us that their charcoal fur- 
nace at Newberry, Mich., will go out of blast about May 25th, 
when the ore supply on hand will be used up. They have a 
large supply of iron on hand for which there are no orders at 
present, and operations will not be resumed until there is a 
change for the better. 





THE Inland Steel Co., of Chicago Heights, Ill., announce 
that they are not dependent upon coal for fuel, as their fur- 
naces are adapted to either coal or oil. Their mill wil! be 
running steadily through the strike, and they are prepared to 
roll promptly any orders sent them. 





2 
E. C. RopertTson, of Cincinnati, has removed his sales 
agency for Southern timber and mineral lands from 170 Race 
street to Room 1007 in the Neave Building, corner of Race and 
Fourth streets. 
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AUTOMATIC MUCK BAR SHEAR. 





In the process of rolling iron and steel into thin sheets, it 
would be impracticable to roll each sheet separately, as it 
would not retain its heat, and the following method, familiar to 
sheet-mill operators, is adopted : 

A billet of sufficient size to make a large number of sheets 
is heated and passed a number of times through a train of 
rolls, each pass lengthening the bar and reducing its size. It 
leaves these rolls in the form of a bar 20 or 30 feet long and 
something like an inch thick by eight inches wide, these 
dimensions depending upon the size and gauge of the sheets 
to be made. These bars are cut up into uniform lengths, and 
each piece is then repeatedly re-rulled and folded over, each 
rolling operation reducing the thickness and increasing the 
linear dimensions; and each folding doubling the number of 
sheets in the final pack. After the last rolling, the ends of the 
pack are sheared, leaving each sheet free to be separated. 

It is very important that the pieces into which the muck bar 
is cut should be of uniform size, and squarely cut, as upon this 
depends the size and form of the subsequent pack, and it will 
easily be seen that any error will be largely exaggerated with 
the successive passes through the rolls. The method hereto- 
fore employed for shearing the muck bar has been tocarry the 





AUTOMATIC MUCK 


bar to the old-fashioned alligator shear, place the end against 
a fixed gauge, which determined the length of the pieces, and 
pass the bar along by hand for the successive cuts. This 
method not only requires the labor of several men to handle 
the bar, but calls for considerable skill on the part of the shear- 
man, and unless great care is used the results are liable to be 
unsatisfactory. 

. The illustration represents a machine designed by the E. W. 
Bliss Co., of Brooklyn, for doing the work automatically, thus 
requiring but one man to do the work, who need not bea 
skilled shearman. The machine consists of a powerful gate 
shear driven directly by an engine. A clutch is attached to 
the engine shaft which can be operated either by hand or 
automatically. To the right of the machine is a carrier com- 
posed of a train of rolls driven continuously. The muck bar 
coming hot from the rolls is placed upon these carriers, which 
propel it toward the cutters between side gauges which keep it 
in position at right angles to the shear blades. Just before 
entering between the cutters a pair of feed rolls take hold of 
the bar so as to feed it positively. 








satisfactorily performing every duty required of them. 


A clamping device is placed in the path of the bar and so 
arranged with a lever that the progress of the bar may be ar- 
rested by the operator. This lever also controls the feed rolls, 
so that when the clamps are in contact with the bar the rolls 
are removed from it, and vice versa. This arrangement gives 
the operator full control over the bar, and he is enabled to 
bring it into proper position to square off the ragged end, by 
throwing the clutch into operation by means of the hand lever 
shown in cut at the front of the cutter housing. 

When the forward end of the bar has been squared, the 
operator raises the clamp lever, and the bar feeds forward. An 
adjustable gauge is placed in its path, and upon striking this 
its progress is arrested, and the clutch is automatically thrown 
into operation, causing the shear (upper) blade to descend and 
cut off the first length. As soon as this occurs, the piece drops 
out, the shear blade ascends to its upper position and stops, 
while the bar again feeds forward, and the operation is re- 
peated until the bar is all cut to lengths. By this system the 
bars are cut accurately and as rapidly as they come from the 
rolls. 

In order to adapt the machine to the practical requirements 
of mill work, experiments were conducted for some time by 
the makers, at the mills of the Canonsburg (Pa.) Iron & Steel 
Co., and this machine is the outcome of these experiments. 





BAR SHEAR. 


There are several of these machines in operation and they are 
The 
makers may be addressed at 138 Plymouth st., Brooklyn, for 
details of construction and de ansornes of these machines. 


MAY magazines: “ The Ethics of Dieses" contributed 
by F. J. Stimson to Scribner’s Magazine, is particularly sig- 
nificant at the present time. ‘Working Girls’ Clubs” by 
Clara Sidney Davidge and “The American Congo,” by Capt. 
John G. Bourke, are worthy of note. In the Century art plays 
a conspicuous part. Wm. A. Coffin introduces to American 
readers Dagnan Bouveret, one of the most admired of contem- 
porary French painters, and several illustrations are given, 
showing the grounds of the artist’s popularity. The editorial 
department discusses “What Is Political Economy,” “ The 
Foreign Element in Trades Unions” and “ Popular Education 
in Citizenship.” Outing is particularly seasonable and is well 
illustrated. ‘‘ Sketching Among the Crow Indians,” “A Pari- 
sian Fishing Ground” and “ Sharp Time on the Mattawa”’ are 
chief in interest. 

















May 10, 1894.] 





THE IRON TRADE REVIEW. 9 





FOUNDRYMEN’S ASSOCIATION. 





The monthly meeting of the Foundrymen’s Association was 
held at the Manufacturers’ Club, Philadelphia, Wednesday 
evening, May 2, with 35 members and others present. Secre- 
tary Evans presented the report of the Executive Committee, 
which met April 16. The report said that the committee was 
favorably impressed with the discussion which had been had 
on chemistry in foundry practice, and believed that good re- 
sults would come finally, but the subject is a little too deep at 
present. “The average foundryman does not understand the 
matter of chemistry from his point of view. The foundryman 
selects his iron by fracture and general appearance, and then 
finds how strong it is with testing machines... And as all 
orders and specifications for castings are given out subject to 
strength only, as a rule, the expense of chemistry is not neces- 
sary. How long this will last we do not know; but it seems 
that sooner or later it will follow in the footsteps of carwheels 
and steel, whose success is entirely due to chemistry. These 
discussions form the most interesting part of our meetings, 
and if members would come booked up on some idea, and say 
something, the roll of membership would no doubt increase. 

Thomas D. West, of Sharpsville, Pa., was then introduced, and 
read the paper, given elsewhere, reviewing “ Keep’s Test.’ 

At the conclusion of the reading, Mr. Matlack asked: 
“What is the size of your round bars?” and Mr. West replied 
that he made them a foot long. 

Mr. Matlack: “ Have you considered the bar used by the 
Brown & Sharpe Co.? It is a square bar 1%” at one end and 
7%” at the other, so that when it is cast on end, you get a bar 
one inch square, very close to centre. Another mentioned in 
the specifications by the water works is 1x2 inches, 26 inches 
long and 24 inches between supports. These are for trans- 
verse tests.” 

Mr. West: “Ido not wish to commit myself this evening 
as to the outline I mean to follow in adopting my round bar. 
I am preparing a paper now, and after this question is taken 
up, the wonder will be why this was not done before.” 

Mr. Outerbridge, of William Sellers Co.: “ Iendorse Mr. 
West’s statements as the result of my own experience. I have 
invariably found when comparative test bars are poured in the 
same mould from the same pattern and same size, the strength, 
instead of increasing as the iron cools, as Mr. Keep claims, 
really decreases. I am surprised at Mr. Keep’s statement, and 
wrote him on the subject. He held to his statement. I have 
found the opposite result. The bars I -have used have been 
1’’x4’’, cast 15 inches long. I agree with Mr. West that iron 
grows weaker as it grows cooler, and the strong casting is 
made from hotiron. I have always found that if you do not 
introduce any extraneous element the iron grows weaker as it 
cools. Now, Keep’s strong bar was stirred in the melting with 
a steel bar. Itis quite possible that a certain percentage of 
the steel communicated with the iron and thereby strength- 
ened it. It is generally conceded that 5 per cent. of steel has 
a strength equal to 20 per cent. of white pig iron.” 

Mr. Matlack: “Mr. Keep did not use a steel bar in stir- 
ring, but a pair of tongs.” 

Mr. Outerbridge: “Well, cast iron tongs. That’s about 
the same thing. Speaking in regard to one of his tests, Mr. 
Keep specifically states that it was not stirred, but simply re- 
mained in the ladle. Test No. 778 showed phenomenal 
strength, 520 pounds, I think, for a 14” bar on a 12 inch piece, 
and the companion piece poured a few minutes before, proba- 
bly 100 pounds less,” 

Mr. West: “In speaking of the round bar 1 foot long, I 
meaut at points of support.” 

Mr. Flagg asked Mr. Outerbridge whether the two bars 
mentioned give comparative tests, as Mr. Keep drew attention 
to the fact that one could not pour various sized test bars. “I 
have had a talk with Mr. Keep in regard to his test bar, and he 
declares that the iron tongs, used by him in stirring, were 
hardly touched and showed no burning.” 

Mr. Outerbridge: “The companion bars were cast from 
the same pattern. There were yokes at the end, the same as 
Keep uses. The pieces are always calipered and planed for 
accurate work. I recently made a cube 15 inches long, and 
14x14. This I cut up into 54 parallel bars 1 inch square, num- 
bering each bar and its position in the cube. I broke them all, 
and found that those from the center of the cube were weakest. 





The companion bars in these cases were poured from the 
same pattern and mould.” 

Mr. Flagg: “Could you reason from the strength of the 
% inch bar the strength of the inch bar?” 

Mr. Outerbridge: ‘The ratio would be about 8 to 1.” 
Turning to the question of tensile strength, Mr. Outerbridge 
said: “There is a definite relation between transverse and 
tensile strength. It is not uniform for all characters of iron. 
The relation between a transverse bar of square iron, 12-inch 
pull, is 12to1. With an increase in the strength of the metal 
the ratio rises according to the character of the iron. What 
Gid it do with Keep’s? The pull on a one inch bar was 40,000 
pounds tensile strength. Thatis the extreme notch on cast 
iron, I believe, that can be found in any text books.” 

Mr. Flagg: ‘ When you get a strong 1-inch square bar, you 
get into close, hard iron, and in the 4-inch something brittie.” 

Mr. Outerbridge: ‘Our experience is not in favor of the 
¥% inch bar. It may be adapted for thin plate, but not for 
large castings.” 

Mr. Henderson then read a communication from Mr. 
John E. Fry, of Pittsburg, taking exception to many of the 
statements made in Mr. Keep’s paper, read at the April meet- 
ing of the Association. He pointed out that Mr. Keep did not 
explain how an equation is to be written to refer the physical 
results of his findings to castings of varying sections; criticized 
his method of applying lateral stress, instead of the customary 
extension pull to determine cohesive strength. He pointed 
out that the iron used by Mr. Keep in pouring his test bar in 
test No. 782, having 3 per cent. carbon, 3.5 per cent. silicon, 1 
per cent. phosphorus, .50 per cent. manganese and .08 per cent. 
sulphur was totally unfit for use in any machinery casting re- 
quiring strength, while Mr. Keep’s figures themselves showed 
it unfit for half-inch bars that required strength. “ We need 
not go beyond this single hand ladleful of iron,” says Mr. Fry, 
“to cause us to be ‘ shy’ of this erratic little test bar.” 

Farther on Mr. Fry says: “In ordinary machinery work 
the difference in the dryness of two green-sand molds would 
signify nothing in effect on the iron, but in the case of these 
little bars itis different. The mold for the Keep bar pre- 
sents 8 square inches of sand-surface to each cubic inch of 
iron ; or by weight there are 30 sq. in. of sand-surface to one 
pound of the iron. It is plain, then, that the relative heat-con- 
ducting power of these molds becomes an important factor, 
as a very trifle of dryness of one would strongly affect the 
time of solidification, and the more quickly cooled bar would 
be closer grained from its more completely diffused carbon. 
Only castings of 4” in thickness and under are subject to the 
mold conditions of these little test bars. 

“ What application of this test bar can be made in irons for 
heavier work than quarter-inch thick and under? How does 
it ‘relate’ to such. Is not this little bar a ‘true fourth place of 
decimals’ relative to an ordinary machinery casting? Would 
you trust it? Let us consider your practice in this respect: 
You send patterns of castings requiring strength to the one 
foundry in your city which has reverberatory or ‘air’ furnaces. 
The physicist at this shop casts a test bar having more than 40 
times the section of Mr. Keep’s. Chemistry determines the 
general character of the metal charge of the furnace and the 
physicist ‘tempers’ the melted charge to compensate for 
chemical changes occurring during the several hours of treat- 
ment in the furnace. You all know you get a stronger casting 
there than by guess-work in your own metal yards, and up to 
date most of you do not care for the ‘why.’ Will the owner of 
this foundry tell you he cannot closely approximate a physical 
result from the chemical analyses of his irons? Will not he 
contract to deliver castings having definite and very high 
tensile strength? Surely; but it would be as definite to judge 
the strength of a 36-inch mill roll from the iron which ran into 
a vent hole as to guess at the relation between Mr. Keep’s 
little bar and any of the castings made for you.” 

In conclusion, Mr. Fry expressed the opinion that Mr. Keep’s 
views regarding the effects of the several metalloids in cast 
iron are questionable “ as long as he leans so heavily on this 
little bar which brings in so many conditions that do not 
obtain in machinery castings. Chemical analysis fits all 
classes of castings, while test bars, to be trustworthy, must be 
of a size to give approximately constant results when cast 
under ordinary conditions. This Mr. Keep’s bar will not do 
and his machine will not take bars which will.” 
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The reports of the different sections of the association were 


then given. Mr. Wanner said that on cast iron pipe prices 
were still low, but a trifle steadier. On sash-weights, Mr. E. 
E. Brown reported that foundries were all on short time and 
he could only hope that prices would not go lower than those 
of the past six weeks. Mr. Flagg, om malleable iron and small 
castings, reported matters about as they were. “I was out 
West recentiy,” said he, “and found everything very dull 
there.” He urged that the association be sub-divided into 
sections, according to castings made, so that the representa- 
tive of each section could call on others in that branch for in- 
formation. He gave notice that at the next meeting he would 
move for such action. Adjourned. 





HYDRAULIC MOLDING MACHINE. 





The cut represents W. Edgar's hydraulic molding machine, 
which is protected by three patents (with application for a 
fourth) in the United States, and by one in England. It is the 
result of 20 years study and experiment by the inventor, a 
practical molder and machinist, and isthe fifth machine made, 
as each of the others had some objectionable feature. To be a 
commercial success a molding machine must be strong and 
simple; must produce first class work without the help of 
skilled labor and in such quantities as will justify the original 
outlay. Further, it must be practically impossible for it to get 








With regard to hydraulic power I believe it is the best for 
foundry work whether for cranes, hoists or machines. It can 
be produced at a very moderate cost as nearly every foundry 
and machine shop has tools with which to make an accumu- 
lator, The pressure I use is 750 pounds to the square inch. 
The molding machine has three motions: first, to raise pat- 
terns; second, to bring forward the head plate, and third, to 
press sand in mold. All these are made by the operator turn- 
ing the valve wheel three quarter. The reversing of the wheel 
lowers the mold, sets back the head plate and draws the pat- 
tern, leaving the mold ready to be removed, with all the gates 
cut, ready for the metal. This operation takes just 15 seconds. 
It is no use saying how many molds could be made in a day; 
it is simply.a question of removing them fast enough. There 
is no limit to the size of mold it will make and I believe it is 
the only power machine which will make a mold from 36x18, 
down to one 6 in. square on a single size of machine. At the 
foot of the cut are samples of several castings made on this 
machine and there is practically no limit to what it will pro- 
duce perfectly.” 

The inventor is W. Edgar, of the Edgar & Nelson Foundry 
Co., Mobile, Ala. 





IN a circular which has been issued by the board of manage- 
ment of the British Iron Trade Association, it is announced 
that the board has determined that the time has come when 
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HYDRAULIC MOLDING MACHINE. 


out of order. In his “ Molder’s Text Book,” Mr. Thos. D. West 
says: “I donot know of a molding machine in the market 
that does not require the same amount of skill to operate, as 
it does to do the work by hand,” and up to that time he was 
doubtless correct. 

Mr. Edgar writes as follows of his efforts in the production 
of molding machines and of the possibilities of the one shown 
in the illustration: “My first attempt to make a molding 
machine was with a two-fold object—first to increase the 
quantity, and second, to reduce the heavy labor attending 
molding. These I bave kept steadily in view and now I claim 
to have accomplished them. To do these things the machine 
must have neither gears, worms, pulleys, levers nor belts of 
any description, or it will break down and require a skilled 
mechanic to repair it. I have tried all the above methods and 
found them useless. Experience has taught me that they 
cannot be protected from sand and dust, and sooner or later 
there will be a break down. To avoid this, every motion of 
my machine is made by hydraulic power, and if it were possi- 
ble for sand or dust to get to any working part the pressure of 
water would keep it out. I have had a machine working 
steadily over a year and it has not cost one cent for repairs, 
except in leather packing.” 


some attempt should be made to ascertain with some degree 
of precision the principal causes of the successful competition 
cf German and Belgian manufacturers of iron and steel in the 
markets of Great Britain and her colonies. The board espe- 
cially invites observations on the causes of the growing suc- 
cess of German manufacturers in British and other markets, 
under the heads of (1) the comparative cost of raw materials; 
(2) wages; (3) railway rates; (4) special conditions, etc., and (5) 
remedies. 





THE Brownell & Co., of Dayton, O., manufacturers of en- 
gines and boilers, have bought the exclusive right to manu- 
facture engines under the patents of C. M. Giddings, late of the 
Sioux City (Ia.) Engine Works, and he will have charge of their 
department of engineering. The Brownell & Co. will make a 
specialty of high grade automatic engines, both simple and com- 
pound, and have purchased the entire stock of drawings, pat- 
terns, finished and unfinished automatic engines of the Sioux 
City Engine Works. These engines are known in the trade as 
the Russell single valve automatic. This departure, together 
with additions to the equipment of their boiler department 
made by the Brownell & Co, put them in better position than 
ever to give excellent service on power equipment contracts. 
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THE ERRATIC SQUARE TEST BAR.* 





BY THOS. D. WEST. 


Mr. Keep’s paper read before this Association April 4th, and 
one read at the meeting of the Western Foundrymen’s Asso- 
ciation March 28, 1894, chiefly emanated from an article the 
writer prepared for 7he /ron Trade Review in answer to an 
inquiry by a correspondent of that paper, as to the cause of 
variations in the strength of test bars taken from the begin- 
ning and end of heats. It was claimed that those taken from 
the latter end were always the strongest. My answer was that 
the strength of bars at the different ends of the heat, in my 
judgment depended altogether on the character of the metal 
used ; and second, it would seem to me that the correspond- 
ent’s cupola worked colder at the latter part of the heat, and 
hence did not liberate so much sulphur, or the iron absorbed 
more of it, and in doing so promoted the formation of com- 
bined carbon, which, with decreased silicon, is the cause of 
increased strength. 

Now, Mr. Keep says at the commencement of his Western 
Association address, referring to the above: “ We shall prove 
that the difference is caused by the variation in heat at which 
the iron is melted, not the heat of the iron when it was put 
into the mould ;” and then further down, turns “about face” 
to prove by four test bars poured ‘all from one ladle of 28 lbs. 
cupola iron” that it is not the heat at which the iron is 
melted, but the heat at which the metal is poured that gives 
the strongest iron, and says: “ Iron grows stronger as it stands 
in the ladle.”” I have studied hard to reconcile the two state- 
ments, but have failed. 

The pouring of hot and dull test bars to obtain comparisons, 
the writer tried over fourteen years ago, and in New York 
City, in November, 1884, I read a paper treating this subject, 
before the American Society of Mechanical Engineers. My 
first trial tested in a crude manner showed a dull poured bar 
to be the strongest, but in subsequent experiments with 4 
inches, two inches and one inch square bars planed on the four 
sides accurately-to size, at the old “ Cuyahoga Works,” Cleve- 
land, in 1884, I found in breaking the hot and cold poured 
bars, that the hot poured ones stood the greatest load. Also, 
about this time, Mr. Gardner, foreman of Pratt & Whitney’s 
foundry, Hartford, Conn., experimented in this line and wrote 
me that he found the hottest poured bars to give the greatest 
strength. I would also state that at the time I experimented 
with the planed bars, I also tried one-inch square bars in the 
rough and found with them the same results as with the above 
four-inch, two-inch and one inch test bars. Any one that may 
be interested in these experiments can find them fully detailed 
by referring to “ American Foundry Practice,’’ Page 253, and 
‘“* Moulders’ Text Book,” Page 8. 

Now in view of these facts and experiments, I think I am 
entitled to say that Mr. Keep has not proved anything with his 
“mechanical analysis,” or “sensitive test bars,” as he calls 
them, a term I am at a loss to define, and I do think he would 
throw considerable light on the subject if he would point out 
definitely what he means by “sensitive test bars.” I would 
like to ask what they are sensitive to. And now that he has 
called our attention to his system as a means for comparison 
in testing the physical qualities of cast iron, I can no longer 
remain silent. My experience and study in testing the phy- 
sical qualities of cast iron will not permit me to indorse 
“ Keep’s test for cast iron” as a standard most favorable to 
intelligent comparison in studying physical phenomena of cast 
iron in the various branches of practical every day founding. 

For about eight years I have held the position that a round 
test bar, cast on end, is best adapted to making a comparison 
of the transverse strength or physical qualities of cast iron. I 
believe we could continue making tests with square bars “ cast 
flat”? (the smaller below one inch square the more unreliable) 
until the ores of all the earth were used up, and not be able to 
arrive at intelligent comparisons of physical phenomena of 
cast iron. 

Isee so much now depending on chemical and physical 
tests to give the founder positive knowledge as to the working 
of cast iron that I cannot but express the conviction that all 
the experience, intelligence and efforts of the Eastern and 
Western Associations should be directed to the adoption of 





*Read at the Eastern Foundrymen’s Association, Philadelphia, May 
2d, 1894. 








some standard system, which, in their judgment, would prove 
best for testing the physical qualities of cast iron. And this 
should be done before any further statistics are tabulated on 
the physical phenomena of cast iron. How are we to make 
comparisons, or even say what is the transverse strength of 
cast iron, when we find test bars being used varying all the 
way from 4 feet down to1 foot in length, and from 2 inches 
down to 44-inch square in area; even granting a square bar to 
be the best form? If Mr. Keep will define “sensitive test 
bars,” there are other points also, which it would be well to 
have understood. I would ask him to explain the utility of 
his impact tests to the founder, and in what relation he has 
found them conforming to the transverse tests of like metal ? 
And I would also ask why he draws the line at transverse and 
impact tests, and ignores tensile elements in cast iron? If we 
require impact, why should we ignore tensile strength, as Mr. 
Keep does? And when we practically consider the question, 
are there not sufficient relations between transverse strength 
and deflection combined with contraction and chill to permit 
our judging of impact and tensile qualities as closely as we 
could when they are all compiled in one table, and then try to 
figure out their relative qualities? I mainly throw out this 
suggestion from the faith that the more simple and less com- 
plex we can make a system of tests for cast iron, the less con- 
fusion will result, and the more speedy and accurate will be 
the attainment of the true natural qualities necessary to in- 
telligent founding. 

I have studied the statistics of “dead load,” impacts, 
“shrinkage” and chill, on which Mr. Keep has expended 
much labor and research in compiling for our consideration, 
in his Chicago paper of March 28th. In subtracting the im- 
pact from the “dead load” column, one is struck with con- 
fusion in endeavoring to make deductions that could be prac- 
tically applied to general evety day founding. 

Mr. Keep, in his paper before this Association, April 4th, 
says: “The cold cupola at the beginning of a heat gives 
higher shrinkage every time.” Then in another paragraph he 
says: “The increase in sulphur and the change in physical 
character was due to a cold furnace or cupola.” Now, I claim 
Mr. Keep’s reasoning on this point is wrong, and would say 
that his “higher shrinkage and increase in sulphur” at the 
commencement of the heat is not due to a cold cupola, but is 
due to the harder grades or qualities of iron melting first, and 
if Mr. Keep will look to his own series, No. IV, he will find that 
the combined carbon, sulphur and manganese stand highest 
in the first drawn metal. And to show authority for hard or 
strong grades having a lower fusing point than soft grades, I 
would refer to the following: “No. 1 iron has a higher melt- 
ing point than No. 2”—Spretson, page 24. “The degree of 
fusibility depends on the amount of carbon which it contains ” 
Strength of Material, page 31—John Anderson. “ Fusing 
point of grey cast iron, 2.192 degreees; white cast iron, 1.922 
degrees, Fahr.”—Pouillet in American Cyclopedia, Vol. VU, 
page 546. “Silicon melts at a point above pig iron; grey pig 
difficult of fusion ; white iron readily fusible”—Aarker’s Col- 
lege Chemistry, page 265. And Mr. Bloxham in comparing 
grey and white iron, says: ‘The larger proportion of metal- 
lic iron contained in the grey cast iron causes it to requirea 
higher degree of heat before it begins to exhibit signs of 
fusion, but it is capable of becoming very liquid at a sufficient 
high temperature so as to be easily runinto moulds.” “ White 
cast iron, on the other hand, is softened at a rather lower tem- 
perature, but does not flow well.” 

To carry this point further, I would say that it is generally 
conceded by experienced, heavy-machine jobbing founders 
that hard or strong cast iron melts easiest, and if there are 
four or five grades of iron to be taken out of a cupola at one 
heat, the hard or strong iron—if desired to makea good, sound, 
clean casting—will generally be charged first in order to pre- 
vent it from melting and dropping down to contaminate soft 
iron, as would occur if the latter were the first charged. After 
a cupola gets well under way the softer qualities then come 
down to unite more uniformly with the harder elements of the 
iron ; and thus, after the first one to twenty hundreds is melted, 
which is largely dependent on the size of a cupola, we obtain a 
more uniform result from the mixture charged. And to still 
stronger sustain my claim of the harder elements in iron 
melting first, I would ask the question: Does not an increase 
in contraction and chill imply an increase in the hardness of 
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iron? I think experienced founders will agree with me in 
saying yes. Now, I refer all to Mr. Keep’s own tables, represent- 
ing 11 heats, of tests taken at differert stages of the heats, as 
shown in his Western paper. Here we find every heat gives 
the highest contraction and nearly all the deepest chill, at the 
first metal, which, as he claims, was poured after about 400 
Ibs. had been taken from the cupola. Mr. Keep compiled this 
table I, am led to believe, solely for the purpose of trying to 
obtain some data to show, if possible, reason for obtaining 
stronger iron at the latter end of heats, and he says: ‘ There 
is no uniform variation in strength, but there is in each case a 
decrease in shrinkage and chill.” I have deducted reasonable 
logic from his contraction and chill tests, but have not at- 
tempted to do so from his records of transverse tests, as I claim 
a square test bar cast flat is such an erratic, crazy-headed thing 
one cannot place any reliance in what it will do, or where it 
will go. It is more liable to show weak iron to be strong, or 
the reverse, as “ hit” near the natural qualities of iron. 

I respectfully here call attention to the ill use by Mr. Keep 
of the term “shrinkage.” The experience of the heavy work 
founder teaches him there are two elements in iron cooling 
from a liquid state to that of a solidified body having a tem- 
perature of summer heat. In heavy work, as all experienced 
men know, “riser” or “ feeding heads” are necessary to make 
a solid casting. The metal in cooling down from a liquid toa 
solid state often requires feeding with additional fluid iron to 
prevent the casting being hollow or full of cavities. This is 
“shrinkage.” After the metal has become solidified, it then 
commences to draw together or occupy less space. This is 
“contraction” and not “ shrinkage,” as Mr. Keep calls it. As 
we are organized for the purpose of lifting the art of founding 
to a higher plane and be governed more by science than 
guesses, I think it behooves us all to contend for proper defi- 
nitions in terms as well as results in practice. 

Mr. Keep’s reasoning regarding the heat of a cupola is to 
the end that we should expect better and hotter iron after the 
fore part ofa heat. Thisis news to me. My experience and 
observation in this line has been just the reverse. I never 
knew of an experienced heavy work founder, desirous of ob- 
taining the hottest and cleanest iron for some special casting, 
who did not figure on taking it from the first charges ofa 
heat, and would say that Mr. Keep’s reasoning on this point 
is alone sufficient to lead one to error in trying to solve the 
problem under discussion of variation in strength of test bars 
at beginning and end of heats. I admit acupola gets hotter 
if we limit our observations to the charging door or the heat 
going up the stack; but we should look to the “melting 
point ” for effective results, not to the charging door or stack. 
We cannot see the heat at the “melting point.” We can only 
judge of results by a process of reasoning. We know that at 
the fore part of a heat the fuel is comparatively fresh, clean 
and free of slag in the bed. The blast has then the freest 
chance to distribute its oxygen tothe carbon of the fuel, as 
there is little slag or chilled iron at the tuyeres to prevent its 
proper delivery, and hence achieves the best results at the 
“melting point.” I claim ifa cupola is working proper, we 
can obtain the hottest and cleanest iron at the fore part of a 
heat, and I believe the influences are to generally give the 
higher sulphur to iron at the middle and latter part of heats 
where a good system of fluxing and “slagging out” is not 
practiced, and that the effect of an increase in sulphur is to 
decrease silicon and promote combined carbon. Whether this 
would increase or diminish the strength of iron, I would say, 
depends on the mixture of the metal used. _If the mixture is 
for soft work or iron high in silicon, the sulphur could be the 
cause of decreasing silicon and increasing combined carbon to 
such an extent as to promote strength. And then again, if the 
mixture charged was for strong or low silicon iron, the 
tendency ofthe sulphur could be to decrease the strength or a 
result just the reverse of the soft mixture. 

Do not confound the higher sulphur in the first drawn metal 
with that absorbed by iron in being remelted later on, as ad- 
vanced in other parts of this paper. I do not wish to be 
understood as recommending sulphur as a desirable element 
for strength. It has a limit to be guarded very carefully in 
seeking strength in sand castings, and is ruinous for chilled 
work, as ably outlined by President James Roberts, in his 
annual address before the South Staffordshire Institute of 
Iron and Steel Works Managers, Jan. 20th, 1894. 





Mr. Keep in his paper, cites the sensitiveness and potency of 
his small test bars with a faith that should carry assurance, but 
nevertheless neither his test bar results nor his reasoning 
have convinced me of the correctness of his conclusions. My 
reasons for the correspondent of Zhe Jron Trade Review 
obtaining the stronger bars from the latter part of his heats, I 
claim have not been refuted by Mr. Keep, and in fact his own 
logic to disprove mine goes to sustain the reasoning I apply. 
In the sixth paragraph from the end of his Western paper he 
says: ‘Instead of laying the blame on the sulphur in the fuel 
it should be ascribed to lack of carbon in the fuel which pro- 
duces a cold cupola, which is likely to make just such iron as 
788,” seen in his series IV. I would ask ai! to pause a moment 
and weigh this question and see if he is not sustaining the 
very point I make, which is, that the cupola worked colder at 
the latter end of the heat, and not the fore part as he claims. 
It strikes me if there is any decrease of carbon in the fuel we 
should expect it at the latter end of a heat, as a cupola has 
then about run its course. I said nothing about sulphur in 
the fuel. What I claim is, that the hotter you can melt iron 
with good slagging out, the more sulphur is liberated from it, 
or the duller the iron “comes down,” the more sulphur it 
will absorb and retain. 

The test 788, seen in series IV, which Mr. Keep refers us to, 
only more strongly confirms the statements I have made as to 
harder elements in iron melting easier than softer qualities. 
It is true that the transverse strength of the test bar 788 does 
not accord with the principle of receiving stronger test bars 
from the end of a heat, but as I claim elsewhere, that a square 
test bar is too erratic to be reliable in giving the true natural 
strength of iron, my reasons for ignoring the “ dead-load” 
factor cannot but be apparent. I desire to especially empha- 
size the fact the position of this paper is in no wise based on 
data derived from the transverse strength of cast iron. With 
regard to the claim that the latter end of heats did give the 
stronger test bars, 1 am simply taking the position that this 
could be true where one has charged a uniform mixture 
throughout a heat, with a view of obtaining a soft or medium 
grade of iron. 

Mr. Keep says I jump at conclusions, I can only return the 
compliment, and to decide who jumps the farthest, am willing 
to accept the Association as referee. But in good faith I will 
say to Mr. Keep that we will all be kept jumping until we have 
some more satisfactory system of arriving at conclusions re- 
garding cast iron than at present. 

I think Mr. Keep makes one pretty big jump in asserting in 
his Philadelphia paper: “It is always customary to allow 
metal to become as cold as possible before pouring, so as to 
get the greatest strength.” I must say this is another piece of 
news to me. If this is always customary, I have never been 
around when it was practiced to obtain such results. I do 
know that when I have seen metal allowed to “cool off,” it 
was done tn prevent “run outs.’”’ “scabs,” “blow ups” and 
rough skinned castings, and aid secure solid castings in 
massive work, but it is the first time I have been informed that 
it is always customary where strong castings are to be ob- 
tained (don’t confound the term strong with solid; they mean 
two different elements in castings). 

After considerable discussion, Mr. Keep recedes from his 
first position on chemistry being useless to founding, and in 
his paper of March 28th, says; “ Hecould do nothing without 
it;’ and then in his last paper returns again to his old love 
and informs us that the contraction and fracture is sufficient 
for a guide, and he tells us how to mix a little of the new with 
lots of the old to obtain a knowledge of what the new will do. 
If we would commence such a practice in our works, an 
assignee would in a very short space of time be running our 
business. If Mr. Keep ever had any experience in the higher 
branches of founding, he would never have come out with his 
mix a little of the new with lots of the old doctrine. A job- 
bing heavy work founder has almost daily to handle and melt 
from two to six different grades of iron in one heat, and the 
idea of mixing a little of the new with lots of the old to find 
out how the new would do, in a machine or jobbing foundry, 
is a plan that I think can be far surpassed by any founder. 
Mr. Keep’s schemes, of anything to knock out the chemist, 
will only befog or injure instead of aiding to enlighten or 
benefit the art of founding. 

I will not say that an experienced founder could not often 
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“hit” it in mixing iron without resorting to chemistry, but I 
will say that those that are in any position to utilize chemistry 
will find it a much more reliable agent than judging wholly 
by fracture or Keep’s shrinkage and “mechanical analysis” 
system. ; é 

I would like very much if the length of this paper did not 
prevent, describing some of the beautiful illustrations I have 
witnessed in my time of bad castings resulting from judging 
iron wholly by fracture; and some other time I may do so, 
as the incidents could not but greatly assist in proving the 
value of chemistry to the founder. 

Before leaving the question of chemistry I would like to 
correct the allusion Mr. Keep made to our controlling a labor- 
atory. I only wish we had business to half engage a chemist’s 
time. I would soon find enough work to keep the other half 
employed. We know the chemical elements of every ton of 
iron we receive, and to know what is in the resulting castings» 
Mr. McShiras, a chemist connected with a blast furnace close 
to our plant, makes a determination of every heat for us, and 
now that we know the value of such determinations we would 
no more think of abolishing chemistry than we would think 
of trying to get good castings without “ skimming” our ladles 
when the moulds are poured. 

There are several more points in Mr. Keep’s last two papers 
which I would like very much to dwell upon, but as I have 
taken too much space now and I have a very important ques- 
tion which I am desirous of bringing to an issue, I will forego 
them for the present. 

Mr. Keep in his paper of April 4th, 1894, under the para- 
graph “ Keep’s Foundry Chemistry,” says: “For 20 years I 
was aclose student of metallurgical chemistry in charge of 
foundry work and failed to find a relation between the chem- 
ical composition and the strength of test bars of various 
shapes.” Then in the next paragraph he says: “ When I hit 
on a half-inch test bar for shrinkage, I found a solution of the 
whole problem.” I must confess it rather puzzles one a little 
in trying to connect the terms, “ strength,”’ “ various shapes ” 
and “shrinkage” as he has arranged them, but judging from 
the tenor of all his writings, I think I will not be far off in 
taking it for granted that Mr. Keep stands ready to affirm that 
his one-half inch square test bar, cast flat, as advocated by him 
is the best and most correct form to adopt in attaining the 
Now, with twenty 
years’ experience and study on various shapes of test bars 
before making the “hit”? on his % inch square bar cast flat, 
he must be able scientifically to sustain his position, and this 
I would call upon him to do. As a member of the foundry- 
men’s organization I think I have a right to ask this, since Mr. 
Keep has presented his system before us as a means of making 
comparisons of physical qualities of cast iron. 

I claim that if a committee of the most experienced and best 
informed founders, metallurgists and engineers had met to 
study up the most unmechanical, unreliable and unscientific 
system for obtaining the natural transverse qualities of cast 
iron, they could not have “hit” on any other system than the 
square test bar cast flat. I am aware that for all time this has 
been the basis of the elaborate tables of transverse strength 
for use by our engineers and publication in all our scientific 
text books ; yet in view of all this, I say the practice is wrong, 
and now that we have two intelligent bodies of practical iron 
founders allied with experienced metallurgists and chemists, 
I shall labor to prove that the position I have taken is the 
correct one. Further, I would say to Mr. Keep that my only 
motive in bringing up the subject is to aid in obtaining true 
scientific reasons for the phenomena encountered in the mani- 
pulation of cast iron. 

I am now preparing a paper to be read at the coming meet- 
ing of the Western association, May 16, in which I shall offer 
reasons why a round test bar cast on end should be adopted as 
a standard. In another paper I shall outline a system for 
moulding and casting transverse bars, accompanied with a 
method for obtaining the contraction and chill, which I also 
claim are not being best attained at the present day. The 
three elements will make lengthy papers, hence my reasons 
for not bringing tie subject forward at this time. As I shall 
endeavor to treat the subject scientifically, I hope Mr. Keep 
will meet me likewise, with any points he may present to 
refute my arguments. 

From a study of this paper the reader will perceive it in- 
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contraction and strength of cast iron. 





volves a discussion of the following twelve points, on all of 
which I have largely committed myself for the affirmative or 
negative. 

First: Can an increase in sulphur be a cause to promote 
strength in any certain grades of castiron? If so, state con- 
ditions and the class of iron or work it could be beneficial or 
injurious to. 

Second: When may we expect iron to absorb or retain the 
higher sulphur? At the fore part, middle or latter parts of a 
heat? Or is it a sort of go-as-you-please element and entirely 
regulated by the heat of a cupola? If so, which has the 
greater influence in increasing sulphur in the iron, a hot or 
cold working cupola? Or in other words, the duller iron is 
melted, will it not absorb and retain the higher sulphur? 
And also, is not good fluxing and slagging out very beneficial 
in lowering or carrying off sulphur from iron as it melts ? 

Third: What experience if any have membersin the use of 
hot and dull poured test bars to establish a precedent in favor 
of either temperatures giving the strongest test bars? State 
quality of iron used. 

Fourth: Ifa hard and soft grade ofiron are mixed together 
in the “ bed,” or in the first charge of a cupola, which would 
“come down” first and why. 

Fifth: When should a cupola be expected to give the hot- 
test and cleanest liquid metal, at the fore part, middle or 
latter end of a heat, provided a cupola is working properly. 

Sixth: What experience if any have members had with hot 
or dulled poured metal giving the strongest castings? 

Seventh: Is it ever possible to be deceived in wholly judg- 
ing of iron by its fracture or grain? 

Eighth: Cana good No. 1 Bessemer piece of pig be selected 
by its fracture from several pieces of good No. 1 foundry, 
without a chemical analysis? Ifso, state physical points to 
judge by. 

Ninth: What need has the founder of impact and tensile 
tests? Cannot transverse, deflection, contraction and chill, 
impart all the information in exhibiting the different charac- 
teristic qualities of cast iron necessary in mixing metal for 
ordinary foundry work and general building and engineering 
purposes? If there are specialties for which such would not 
be sufficient, state them and why. 

Tenth: Are impact blows on the end of a test ber of any 
value to determine what iron will resist from blows or shocks 
in castings? Are not the proportion and form of a casting the 
chief elements to decide the strength of iron to withstand 
blows, and in reality, if we use an impact test at all, should it 
not be by blows on the castings themselves or small models of 
them ? 

Eleventh: Will not an increase in contraction and chill 
imply an increase in the hardness of iron? 

Twelfth: If there is no cause suggested in this paper for 
obtaining the strongest test bars from the latter end of heats 
where the same mixtures are used throughout a heat, what 
then is the cause ? 

I will not present any question relating to the subject of 
round or square test bars at the present time, as I prefer to 
leave the discussion upon this question open for the Western 
Meeting on the 16 inst. and to give Mr. Keep an opportunity 
to advance any facts or argument he may desire, upon the 
questions raised by this paper. When he has done so, I would 
be pleased to present a paper to meet his. 

It is not expected one meeting can dispose of all the subjects 
which this paper suggests. The question of “higher shrink- 
age” and “ sulphur”’ at the commencement of a heat is a very 
interesting one, and the stand Mr. Keep has taken on this 
point is such as I believe to be maintained by late writers in 
explaining chilled and close-graived iron being attained from 
the first drawn metal of a newly “blown in” blast furnace, 
nevertheless I cannot bring myself to consider the conditions 
in acupola to be the same. And this is one reason for pre- 
senting this paper to the Association, as‘ the wide range of 
experience, combined with the intelligence it embodies, should 
enable it to solve most any problem that late research could 
throw light upon. 





JUNE 30 is the date fixed for the completion of the Canadian 
canal at Sault Ste Marie. The lock is to be goo feet by 60 feet 
and the depth of water 20 feet 3 inches. The first stone was 
laid Sept. 15, 1892. 
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MACHINES FOR WORKING SHEET METAL 









Slitting. 6 to 18 inch throat forg 
Slitting Wide Sheets 
Complete for Tin or Iron 
to 14 gauge. Seven 
Styles of various lengths 
HAND AND POWER. 


General Purpose 
Punch and Shear. 
Seven Sizes. 


Revolution. 


Patent Gap Shears. 


Patent Gap Shears, sors y eee an 





Also Patent Crimping Rolls. 


BERTSCH & CO., Cambridge City, Ind. 





borming Ruiis. 
Quickly adjusted and instantly opened—A 
Beware of Infringements. 


Rear bide. 
General Purpose Forming Rolls, all sizes. 





THE CARDEN CITY SAND CO., Suite 1015 Security Bidg, CHicaco, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS oF SESCIAL SHAPES AND SIZES. 





ALL KINDS OF 
EFounarvy Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 








[NDUSTRIAL | SUMMARY. 


New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trades: 

Chicago, I1l.—Taylor-Belding Electric Co.; capital, $10,000 ; 
to ‘leal in and manufacture machinery, electrical supplies, etc.; 
incurporators: Chas. H. Taylor, Warren S. Belding and 
David Fales. Address letters care of David Fales, Portland 
Blk., Chicago, Il. 

Buffalo, N. Y.—Queen City Radiator Co.; capital, $300,000 ; 
to manufacture radiators; incorporators: W. F. Bryant, Orin 
Bryant, both of 921 Prospect ave.; W. H. Harell, 769 West ave., 
buffalo, N. Y. Address letters care of W. P. Smith, 110 Frank- 
lin st., Buffalo, N. Y. 

Chicago, Ill._—Cutler-Hammer Mfg. Co.; capital, $4,000; to 
manufacture and deal in electrical appliances and supplies ; 
incorporators: H.H. Cutler, E. W. Hammer and R. L. Com- 
mons. Address letters care of Francis W. Parker, too Opera 
House Bldg., Chicago, II. 

Milwaukee, Wis.—Wisconsin Iron & Wire Works; capital, 
$30,000 ; for manufacturing and selling agricultural iron, wire 
and metal goods, etc.; incorporators: G. H. Norris, J. H. 
Berkley and J. H. Gillman. Address letters care of Van 
Dyke & Van Dyke, Milwaukee, Wis. 

Scranton, Pa.—Scranton Mfg. Co.; capital, $20,000; for the 
manufacture of iron or steel or both, etc., from metal, wood, 
etc.; incorporators: A. G. Brandt, Wm. D. Boyer, Scranton, 
Pa.; Wm. W. Wharton, Smyrna, Del. Address letters care of 
Homer Shoemaker, Harrisburg, Pa. 

Cleveland, O.—The Cleveland Car Supply Co.; capital, $10,- 
ooo; for manufacturing railroad apparatus and appliances; in- 
corporators: Samuel F. Voth, J. W. Holcomb, Ernst C. 
Schwan, Geo. H. Schwan and Wm. B. Bolton. Address letters 
care of Wm. B. Bolton, Cleveland, O. 

Lewiston, N. Y.—The Casey Nailing Machine Co.; capital, 
$10,000; for manufacturing nailing machines; incorporators: 
Jeremiah Casey, Lewiston, N. Y.; Helen E. Casey, Edgewater, 
N. J.; Geo. Dougherty, Macdonough st., Brooklyn, N. Y. Ad- 
dress letters care of J. Casey, Lewiston, N. Y. 

New York City, N. Y.—Imperial Electric Lamp Co.; capital, 
$250,000; for manufacturing electric lamps and appliances ; in- 
corporators: H. F. Rogers, Jno. F. Wood, Huntington, N. Y.; 
R. IL. Murray, Chappaqua, N. Y. Address letters care of Sam- 
mis & Bierck, 6 Wall st., New York City, N. Y. 

New York City, N. Y—New York Warming & Ventilating 
Co.; capital, $50,000; for manufacturing warming and ventilat- 
ing apparatus; incorporators: W. F. Wolf, Boston, Mass.; H. 


M. Caswell, Troy, N. Y.; Wm. H. Knowlson, Peekskill, N. Y. 
Address letters care of W. F. Wolf, Boston, Mass. 








Cleveland, O.—The Lynn Mfg. Co.; capital, $10,000; for 
manufacturing and selling steam flue cleaners, hose clamps, 
novelties, etc.; incorporators: L. J. Hammond, R. H. Carlisle, 
F. E. Strong, C. H. Pennington, W. N. Strong and Edward 
A. Walton. Address letters care of Geo. H. Burrows, Cleve- 
land, O. 

New York City, N. Y.—Geo. L. Colgate Co.; capital, $20,000 ; 
for manufacturing electrical machinery ; incorporators: Geo. 
L.. Colgate, Fanwood, N. J.; Geo. O. Van Voast, Jr., 543 Herki- 
mer st.; I. A. Stevenson, 394 Shepard ave., Brooklyn, N. Y. 
Address letters care of P. L. Klock, 203 Broadway, New York 
Cuy, =... 

Saltsburg, Pa.—The Saltsburg Rolling Mill Co.; capital, 
$100,000; for the manufacture of iron or steel or both, or of 
any other metal or of any articles of commerce from metal, 
wood, or both ; incorporators : A. Gourley, Gilbraith Stitt, 
Apollo, Pa., and W. F. Stitt, Saltsburg, Pa. Address letters 
care of M. F. Leason, Kittanning, Pa. 

Chicago, Ill—Harmon Mfg. Co.; capital, $10,000; for manu- 
facturing all kinds of machinery, patent inventions, novelties, 
etc., and to buy, sell and deal in raw or manufactured goods, 
and do a general commercial business; incorporators : Wm. 
Jno. Farwell, Henry Brandenberg and Alonzo Baldwin. Ad- 
dress letters care of Henry Brandenberg, 503-4 Tacoma Bldg., 
Chicago, Ill. 

Chicago, Ill.—Mason Electric Co.; capital $10,000; to manu- 
facture, buy and sell machinery and merchandise used for 
equipping or constructing electric railroads, mining plants or 
kindred interests and the construction of electric roads; incor- 
porators: Norman Totten, Frank A. Moore and Manton Ma- 
verick. Address letters care of T. A. Moore, 4458 Berkeley 
ave., Chicago, Ill. 

Chicago, Ill.—East Chicago Water Works Co.; capital, $100,- 
000; to erect, build, own and operate a water works plant at 
East Chicago, Ind., also to secure right to lay mains and gen- 
erally to do all things necessary in connection therewith ; in- 
corporators: Newton P. R. Hatch, Jno O. Staples and Edw. 
R. Conant. Address letters care of N. P. R. Hatch, 8013 Rook- 
ery Bldg., Chicago, Ill. 





New Buyers in the Market, and Some of Their Wants :— 


{If you are in need of machinery of any description, please notify The 
Iron Trade Review and we will put you in communication with our 
advertisers at once.] 


Viles & Robbins, 925 S. Halsted st., Chicago, are in the 
market for a second-hand upright engine of 3 or 4 horse 
power, in good condition. 

The American Steel Foundry Co., of St. Louis, who will 
manufacture steel bolster trucks and automatic couplers for 
freight and passenger cars have their plant under way at 
Granite City, Ill. The main building is 300x175 feet, of brick 
and steel. They will be ready to fill orders in about go days. 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


“9 GOVERNMENT # STANDARD. ‘t+ 


Established 1841. 
‘The First Manufactory 


Capacity, 60,000 Per Day ; 
of its Kind in the U. S. 


18,000,000 Per Year. 


Home Office and Works:—-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Lewis Block, Pittsburgh, Pa. 





Eire 


BRICK ARE USED—ALL SHAPES. 


Brick. 


High Grade Fire Brick for Melting, Heating and Blast Furnaces. 


CUPOLA LININGS, BOILER SETTINGS AND ALL PURPOSES FOR WHICH FIRE 


WANTED 
TO REPRESENT 


In Chicago as Resident Agent, reliable 
Eastern manufacturer. 


STAPLE LINE, SPECIALTY 


Ground Clay in Bulk or Sacks. Send for list of shapes. OR 


THE AMERICAN FIRE BRICK & CLAY GO., Mineral Point, Ohio. 


SHEET METAL MACHINERY. 











The Kansas City Steel & Iron Co., Kansas City, Mo., have 
recently been organized with a capital of $350,000. It is ex- 
pected the plant will be in operation soon. They will manu- 
facture steel by the Cline process, which is adapted to ma- 
chine tools, car couplers, etc. They will also make mining 
machinery. 

The Supervising Architect, Washington, D.C., will receive 
sealed proposals until 2 Pp. M., May 29, 1894, for all the labor 
and materials required to put in place complete the steel and 
cast iron columns, in 2nd, 3rd, 4th and 5th stories, steel and 
iron floor construction of 3rd, 4th, 5th and 6th floors, etc., for 
the U. S. Postoffice building at Washington, D. C. 

The Montpelier Sheet & Tin Plate Co., of Montpelier, 
Blackford Co., Ind., has been recently incorporated to manu- 
facture black plates, terne plates and bright plates. It is ex- 
pected that the plant to be erected will put about an acre under 
cover. The purchases of the company will include 1,000 h. p. 
boilers, 1,000 h. p. engines, conveying machinery, cranes, feed 
water heater, fire brick and clay, machine shop supplies, porta- 
ble forges, pulleys, hangers, shafting, pumps and rolling miil 
machinery. 


New Construction :— 

North Bros. & Co., Philadelphia, will erect a three-story 
foundry. 

Chantrell Tool Co., Reading, Pa., are contemplating the 
erection of a three-story building, 60x150 feet. 

The Shenandoah Steel Roofing Co., of Woodstock, Va., con- 
template establishing a plant at Staunton, Va. 

The People’s Iron Works, Philadelphia, have just let the 
contract for the erection of a new machine shop 30x160 feet. 

At Philadelphia, work has just begun on the new building of 
the Fidelity Mutual Life Association, the Pencoyd Iron Works 
getting the contract for the iron construction, which is a large 
tonnage. 

A dispatch from Hamilton, Ont., says that a contract has 
been signed by the Philadelphia Engineering Co., of Philadel- 
phia, to erect a blast furnace plant there for a local company 
for $360,000, the works to be in running order by the ist of 
January next. 





Additions, Enlargements, Removals, Etc.:— 
The Crescent Brass & Iron Works Co., of Detroit, are build- 


ing an extension, 46x1oo feet, to be used as a foundry. When 
the building is completed more men will be employed. 





The Frankford Steel Works, Philadelphia, are negotiating 
for the removal of their entire plant to the West. The city of 
Philadelphia proposes to run a street through the present 
works. 

The Indiana Wire Fence Co., of Crawfordsville, Ind., will 
erect a two-story brick building, 56x63 feet, in which they will 
put a number of new machines. 
warehouse, 140x127 feet. 

The Connersville Blower Co., of Connersville, Ind., are in- 
creasing their capacity by an addition to their buildings and 
equipment and are in position to achieve even greater success 
than has attended their operations from the first. 

The Williamsport (Pa.) Valve & Hydrant Co. will build an 
addition 45x1oo feet, to be used as a stock room. The com- 
pany’s foundry is 45x60 feet, and machine and finishing shop 
45x128 feet, and are of ample size and well arranged. 


They will also build a larger 





Fires and Accidents :— 

The Jelly Foundry Co.’s plant at Millvale, Pa., was de- 
stroyed by fire April 29. The loss is estimated at $30,000, 
with but $4,500 insurance. 

The machine shop of W. H. Terwilliger & Co., at Amster- 
dam, N, Y., was destroyed by fire April 24. 
covered by $7,000 insurance. 

At Marietta, Ga., the Marietta & North Georgia Railroad 
shops were burned May 1, with five locomotives and several 
new cars. The loss is $150,000 ; insurance, $127,000. 

At Central City, near Huntington, W. Va., in a hurricane on 
May 5,the Ohio River railroad shops and round house were 
completely demolished, with a loss of about $30,000. J. H. 
Burkhart, the superintendent, was buried beneath the debris, 
but was extricated and will recover. 

The Wm. N. Whitely mower and reaper works at Muncie, 
Ind., burned down May 6. The buildings were of wood and 
iron, and the loss is not so heavy on them as from the burning 
of 2,000 machines ready for shipment, and 1,500 almost com- 
pleted, besides patterns and machinery. The loss is upward of 
$200,000. About 300 men have had employment in the works. 


Loss nearly total, 





General Industrial Notes :— 


It is stated that efforts are being made to establish a car 
works at Augusta, Ga. 

The Pennsylvania Steel Co., succeeded in rediscounting 
most of its notes which matured on April 16. The extension 
is for four months. Much of this paper is held in New York. 
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The reorganization plan is favorably received by the creditors, 
but the stockholders as a body are opposed to it. 

The Belmont furnace of the Wheeling (W. Va.) Iron & Steel 
Co. was banked April 29, owing to the shortage of coke. 

The blast furnace of the Norton Iron Works, at Ashland, Ky., 
has been compelled to shut down from a failure of coke 
supply. 

The scarcity of coke compelling a stop, the Monongahela 
Furnace Co.’s Furnace A, at McKeesport, Pa., will be repaired. 
Furnace B is banked. 

The Hess Spring & Axle Co., of Carthage, O., recently incor- 
porated, bought the plant at that place, of the Union Axle Co., 
and will manufacture axles and springs. 

Suits to foreclose mortgages amounting to $132,000 against 
the Maumee Rolling Mill Co., and John E. Mosher, of Toledo, 
have been brought by James Secor and Thos. H. Walbridge, 
trustees. 

The new factory of the Garland Chain Co., at Rankin, is 
almost completed and will soon be ready to be put in operation. 
Contracts have been closed for a number of machines for the 
manufacture of light and heavy chains. 

Furnace No. 1, of the Crane Iron Co., at Catasaqua, Pa., is 
still producing over 100 tons of good foundry iron daily. It 
has been in blast two years and ten months, during which 
time it has made over 700,000 tons of iron. 

The Berlin Iron Bridge Co. paid, on April 14th, their regular 
quarterly dividend of 1% percent. Considering the hard times 
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in all branches of business, especially among manufacturers of 
structural iron, this certainly shows good management. 

The Acme Machinery Co., of Cleveland, report the receipt of 
some foreign orders, which they trace to their World’s Fair 
exhibit. From Valparaiso, Chili, they have an order for a 
large heading machine and they are now filling a contract for 
two bolt cutting machines for the Hungarian State Railroad at 
Buda Pesth. 

A dispatch from Chester, Pa. says: “ Receiver William B. 
Broomail, of the Wellman Steel & Iron Co., has ordered a com- 
plete shut-down of that big plant. All the clerks and salaried 
officials have been notified that there is no longer any necessity 
for their services. An effort will be made to sell the plant. 
The investment aggregates over $1,800,000.” 

Buffalo Furnace, at Buffalo, N. Y., is doing particularly good 
work. In the week ending April 21st it made 1,433 gross tons 
of pig iron, with a consumption of 2,093 pounds of coke to the 
ton of pig. The furnace is So feet high with an 18-foot bosh. 
Lake Superior ores and Connellsville coke are used. F. E. 
Bachman, formerly of Salem, Va., is the manager. 

Messrs. Kohler Bros., The Monadnock, Chicago, have just 
secured the sole agency for a number of States for the railway 
generators and motors manufactured by the Walker Mfg. Co., 
of Cleveland, O. The States that Kohler Bros. control on 
these manufactures are Western Michigan and Indiana, North- 
ern Illinois, and all of Wisconsin, Minnesota, Iowa, Missouri, 
Kansas, Nebraska, South and North Dakota, Montana, Wyo- 








Free 
Factory 


Sites at | 








MOKE PREVENTIO 


YOU WANT 70 KNOW ALL ABOUT 


fuel ECONOMY 


BEST FURNACE !# tHe 


THE VERY 


WORLD roe «xy STEAM BOILER 
Send for [Nustrated Dearilative [uaphlet 
on MEGHANICAL STOKERS "tt 
THE BRIGATMAN STOKER ©, 


CLEVELAND OHIO. 





The Industrial Center 
of chicago. 


ice 





Gen’! Offices, 35 and 


Chicago Heights Land Association, 


| Acknowledged the best fc 
naces, Ovens, etc. 


135 Washington St., 
Main Floor Chamber of Commerce Bldg., 


CHICACO. | a 


WANTEDTO BUY 


OR SELt 
NEW AND SECOND HAND 


MACHINE TOOLS. 








‘THURMAN FUEL OIL BURNER CO. > 


INDIANAPOLIS, 


Ww 






Hot Air from Furnace. 


BURNER NO. 6. 


36 Cordova Bldg, ee 
IND. 


»9r Boilers, Forges, Fur 





rite for Catalogues. 


Steam, 





Hot Air from Furnace. 

BURNER NO 4 

+ A. BOLDT, Svole Agent, Eastern States, 

320 and 322 Broadway, New York, N. Y. 
POWER HELY, Chicago Manager, 
1405 Monadnock Block, Chicago, III. 

oil as fuel, and are not 
would be pleased to send 

The oil in our burners can 

or alr. 
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Nore If you are using 
getting good results, we 
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be atomized by either steam 











Engine Lathes, 
Iron Shapers, 


EAGLE BRAND 


THE BEST. 





Iron Planers, 
Drill Presses, 
Milling Machines, 
Punching Presses. 
Etc., Etc. 


Dawson & Goodwin, 


57 S. Canal St . CHICACO. 


NO TAR. 


It is superior to an 
out-buildings; it costs 





Send for estimate, 


The best known p 





UNION 
ELECT ROTYPE 


sparks. TRY IT. 


FOUNDRY 








barns and out- buildings. 
5-gallon tub. Color, dark red. 
‘|years. It is guaranteed not to peel, crack, scale, nor wash off and is fire-proof against 


ROOFING »° tx. 


y other roofing, and unequaled for House, Barn, Factory, or 
half the price of shingles, tin, or iron; it is ready for use and 


easily applied by any one; it is the best roofing in the market, in durability, to all others 


and state size of roof. 


RUBBER PAINT. 


aint in the world for tin, iron or shingle roofs, fences, sides of 
It costs only 60 cents per gallon in barrel lots, or $4.50 for a 
It will stop leaks in tin or iron roofs that will last for 


EXCELSIOR PAINT & ROOFING CO. 


155 Duane Street, New York, N. Y. 
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ming and Colorado. With the large acquaintance that the 
Messrs. Kohler already have among the electrical trade and 
their experience in selling goods of this class, it is more than 
probable that the sales of the Walker Mfg. Co. will be largely 
increased in this territory by being placed in their hands. 

The E. W Bliss Co. have lately moved their Chicago office 
and warerooms from No. 14 N. Canal St., into more commodi- 
ous quarters at Nos. 100, 102 and 104 West Washington street, 
near Desplaines street, where they will continue to keep a 
representative line of presses, drop-hammers, shears and sheet 
metal machinery. Their Chicago office is still in charge of 
Mr. C. W. Ellsworth, formerly superintendent of the Chicago 
Stamping Co. 





Sioss furnaces at Birmingham are banking. 
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Low Rates via Pennsylvania Lines for State Encamp- 
ment at Canton. 


On May 14 and 15, special low rate excursion tickets to 
Canton will be sold from ticket stations on the Pennsylvania 
Lines in Ohio account the state encampment G. A. R. Tick- 
ets will be good on all regular trains those dates and will be 
valid returning until May 20, inclusive. For details, apply to 
nearest Pennsylvania Lines ticket agent. 





To Springfield at Reduced Rates via Pennsylvania Lines. On 
May 21st and 22d Excursion Tickets to Springfield, account 
the convention of the Grand Lodge Knights of Pythias of 
Ohio, will be sold at reduced round trip rates via Pennsylvania 
Lines; return coupons valid May 25th, inclusive. 





ANTI-CHILL CORE COMPOUND 


ee A new patented process for making castings economically and accurately, saving labor on boring, 
drilling, key-seating, and all machine work. We guarantee this compound to turn out finished work at 
one-fifth the cost of the old process. It has no equal in babbitting solid boxes. 


OUR PATENT PROCESS EXPLAINED. 


Instead of the present process of using a sand core, we use a metal core made of cold rolled steel shafting of the same size 
as the shaft on which the casting is intended to be run or used, turning out the castings ready for use, thereby saving 
from 50 to 75 per cent. on the dollar in machine finishing labor, such as boring, drilling, key-seating, feathering, etc., required 
when the sand core is used. This Metal Core before used, is coated by dipping it inour Compound, which prevents the molten 
metal fron adhering to the core, and also prevents all chilling, blowing, straining, cracking, etc., of the iron or casting. 





YZ 











PRICES FOR OUR COMPOUND. 


i, RE ioe $15.00 


Per One-Half Gallon............000...... $7.50 


Por Get a $4.00 


DISCOUNT IN QUANTITIES ON APPLICATION. 


Pulleys of all sizes, gear and sprocket wheels, car wheels of every description can be manufactured at a greatly reduced cost by using this compound 
_ One gallon will coat or cover 500 square feet or 2,500 running feet of 4% shafting. On this basis can be figured the total saving, which, of course, 
will depend largely on the size of the work being done and the size of core used, etc. 
One gallon will turn out 20,000 common sized pulleys, saving on this work in machine labor alone, over $300. 
The Metal Core may he used repeatedly, becoming better every time it is used. saving the re-making of sand cores and therefore making the cost 


of moulding less. 


To any one desirous of testing our compound, we will send a quart or half gallon can on approval, 30 days. 


ANTI-CHILL CORE COMPOUND CO., 
PEORIA, ILLINOIS. 





Business Opportunity 


| 
| 
| 
| 





TEE 


FROM | TO 40,000 POUNDS WEICHT. 
Of Open Mearth, Chester or Bessemer BSteel. 


True to Pattern. Sound. Solid. 
GEARING OF ALL KiNDS, CRANK SHAFTS, KNUCKLES FOR CAR 
COUPLERS. 







i Cross-Heads, Rockers, Piston Heads, etc., for Locomotives. 
Wanted a man with from $15,000 to| Steel Castings of every Description 
$20,000 to invest in a good paying | CHESTER STEEL CASTINGS CO., 
| WORKS: | } OFFICE : 
CHESTER. PA. { 407 LIBRARY STREET. - PHILADELPHIA, PA. 


manufacturing business, with or without | 











active participation in the management. 
This business is open to full inspection, | 
and is old and well-established, with | 


a good paying trade. 





‘‘ Better Than Any Other.”’ 


That's what the Gobe lle Pattern Co. says of our BRASS 
OwWeLS for patterns and core-boxes. 


Over 500 shops are using them. 
SAMPLES and price-list FREE. 


TIMMIS & CLISSOLD, Bound Brook, N. j. 


Also Rapping Plates, Peg and Cup Brass Dowels, Me- 
tallic Pattern Letters, Metallic Fillet, Forstner Bits, Steel 
Tapes, etc. 





| 
Address Box 202, | 


IT 1S PLAIN 


IRON TRADE REVIEW, | that there are more orders now being placed for power-generating equipment, 


1141 Monadnock Blk, 


| power transmitting machinery, machine tools and foundry apparatus and sup- 
| plies than at any time since the panic, and while the advance is not to be rapid 


CHICACO. ;: js not likely to be interrupted. 





ADVERTISE IN 


The prestige and increasing circulation of The Iron Trade Review 


THE IRON TRADE REVIEW. | makes it a valuable adjunct to manufacturers who propose all the time and in 


Its readers are subscribers. 


all effective ways to push for trade. 
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Bucyrus Steam Shovel & Dredge Co., 


—-MAKERS OF— 


In Five Sizes for Railroad and Con- 
tract Work, Brick Yards, Stone Quar- 
ries, Stripping and Handling Iron 
Ore, Coal, Etc. 

Of All Types and Sizes; for All Pur- 
poses; Elevator, Dipper, Clam Shell, 
Suction. Special Machines for Spe- 
cial Work. 

BOTH HAND AND STEAM. CA- 
PACITIES 10 TO 35 TONs. 
WITH EITHER DROP OR STEAM 
HAMMERS, 


SOUTH MILWAUKEE, WIS., or BUCYRUS, OHIO. 
VULCAN IRON WORKS CO., TOLEDO, 0., U.S. A. 


MANUFACTURERS OF 


Dredges and Excavators. 
Write for Photographs and De- 
scriptive Matter. 
RAILROAD CASTING §, 
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The “Little Giant” Excavator. 
qaraaire 1,000 cueno vanes 70a OAr, 







y Traction Shovel on the marke 


nothing approaches it for 


CIANT RAILROAD EXCAVATOR? 
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There is no Steam Shovel on the market so well adapted t» handling Iron 
Cre as our ‘Wiant.”” We guarantee 2,500 tons ii 1 hours. 
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WE ARE MANUFACTURERS, OF THE MORRIS PATENT 


Ball Pulverizer ana Rock Breaker 


on new and advanced principles, almost entirely ELIMINATING 
FRICTION in applying power mk REDUCING WEAR AND TEAR to a frac- 
tion of that of other machines for same class of work. Will produce 
finished product, either wet or dry, to any degree of fineness. Re- 
quires less power and costs less than any other machine of same 
capacity, and has no equal in the market. 


Effective. Compact. Durable. 


One machine, costing $1,000, using 8 H. P., will pulverize 24 tons 
per day to 4o mesh and finer and a corresponding quantity to any de- 
gree of fineness. For full particulars and prices, call on or address 


JHE AMERICAN MINING & MILLING MACHINERY CO., 


29 Euclid Ave., CLEVELAND, 0. 280 Caxton Bik., CHICAGO, ILL. 


























J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


| JOHN C. LEITCH, SEc. AND GENL. MAN. JOHN A. WILSON, TREAs. 
J. B. PIERCE, Secretary and Treas. 


aed 


| PITTSBURG, PA. 9) Mae a 
Works and Mines, Westmoreland, Pa. 


THE LANE & BODLEY CO., 


CINCINNATI, OHIO. 
BURWELL & BRIGGS, General Agents, 208 Su 


* 
perior Street, Cleveland, O. 
n i n es Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 
J. E. WOLCOTT, Special"Agent, 96 4th Avenue, 


A L L Ss I Z ES . Pittsburgh, Pa. 


= . IS | . Simple and Compound. ee 
ee i Shafting, Hangers, Pulleys, |THE IRON TRADE REVIEW 


Belt Elevators, Saw Mills. $3.00 Per.Year. 
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APANUAWINHHA Tools, Drills, Dies, etc. 


Established over a Century ago. Manufactory, SHEFFIELD, ENGLAND. 
CHIEF AMERICAN OFFICE, ot JOHN ST., NEW YORK. 
WM. JESSOP & SONS, Limited. 


« Medal—World’s Columbian Exposition, 1893.” 
All sizes carried in stock by The W. Bingham Co., Cleveland, Ohio. 


CRUCIBLE STEEL GASTINGS 


WEY 2 


Why send your PATTERNS EAST and wait FOUR WEEKS for your CASTINGS when 


you can get 


SOLID STEEL CASTINGS 


at home PROMPTLY. 


ANSWER THE KING & ANDREWS CoO., 


218 N. UNION ST., CHICAGO, ILL. 


BICKFORD ORILL & TOOL C0., 


35 Pine St., Cincinnati, O. 


BUILDERS OF 


UPRIGHT, RADIAL, UNIVERSAL 
RADIAL, MULTIPLE, 
DRILLS. 


BORING AND TURNING MILLS. 























Foot Power Lathes 


For Electrical and Experimental Work. 
For Gunsmiths and Tool Makers. 
For General Machine Shop 
Work. (1) 


High grade Tools; correct in principle, 
elegant in design, superior in construction. 
THE BEST FOOT-POWER LATHES MADE. 
Send for catalogue and prices. 


W. F. & JOHN BARNES CO., 


= — £2 191 Ruby St., Rockford, III. 


VISE. 





















Patented Dec. 27, 1892. 
IT HAS QUALITIES THAT 
ARE UNDISPUTED. 


Rapid, Active, Prompt. 


One movement in and out, one 
turn of the hand and the 
work is secured. 








The Capital Machine Tool Co., ausurn,n.y. 
= —THE— 


Long & Allstatter Co, 


HAMILTON, O., U. S. A. 


Manufacturers of Belt, Steam and Elec- 


trically driven 





ural Iron Work, Rolling Mills, Locomotive 
~- Shops, Car and Wagon Shops, Plow Shops, 
etc. Send for Catalogue. 


Subscribe for The Iron Trade Review, $3 per year. 








SECOND HAND. 


20x10’ Prentiss Standard Engine Lathe, 
compound rest, power cross feed and 
taper attachment. 

24x10’ Empire Engine Lathe, compound 
rest. 

11’ Empire Shaper, two tables. 

No. 3 and 4 spindle Garvin Gang Drill. 

No. 2 Cincinnati Miliing Machine. 

No. | Prentiss Hand Miller with arm. 

36” Stevens Pulley Lathe, two tools. 

60” Niles Pulley Boring Machine. 

134” Pratt, een Bolt Cutter. 

30x30x8’ Pease Planer. 

36x36x 12’ Pease Planer. 


Send for complete list of second-hand tools. 


A full line of new tools, including lathes, 
planers, milling machines, presses, drills, 
shapers, etc. Send for list. 


PRENTISS TOOL & SUPPLY CO., 


59 S. Canal St., Chicago. 
115 Liberty St, New York. 


EOF SAtL,.E:. 


Second-Hand Machinery 


— FOR — 
Machine Shops, 
Foundries, 
Boiler Shops, 


Wood Shops. 
If your wish to BUY or SELL, address 


W.H. ROBERTSON, 


54-60 S. Canal St., “ie CHICAGO, ILL. 


SPECIAL BARGAIN LIST OF MACHINERY, 
BOTH NEW AND SECOND-HAND, NOW 
AT OUR WORKS AT CHICAGO HEIGHTS. 


MINING MACHINERY : 


One Blake crusher, size of opening 9x15”, 
especially adapted for crushing Macadam, 
ores, etc. Good as new, $300.00 
One flat screen 3’x6’ for screening Macadam, 26.00 
Two new improved Blake Crushers 7x10”, 











each 260.00 
One set new Cornish rolls 20” dia., 10” 
face, all complete, 325.00 


One Heald & Cisco Centrifugal pump 8” 
suction, 6” discharge, second-hand but 
excellent condition, 75.00 
30 set light car or truck wheels and axles 
3’ gauge, flanged wheels 9” dia., 2” face 
axles 132” dia., with box for axles, all 
new and in good condition, each 3.50 


ENCINES: 
Two new first-class heavy horizontal slide 
valve engines, cylinders 12x16”, each 350.00 
One horizontal slide valve engine, cylinder 
7”"x12” second-hand, first-class condi- 


tion, 

One 8”x12” horizontal Erie City Iron Works 
center-crank engine, second-hand but 
in good condition,complete with governor 160.00 

MISCELLANEOUS : 

One screw cutting lathe, 22” swing, 8’ bed, 


126.00 


second-hand, 125.00 
One Sturtevant exhaust fan No. 21, suc- 
tion pipe 16” dia., second-hand, 50.00 


One Sturtevant pressure biower No. 4, with 
38’ of 12” pipe made of No. 14 iron for 
same,also elbow 8’ radius, second-hand, 60.00 
Two Root pressure blowers No. 14, second- ae 


hand, each 

Eight 36” steel shells #2’ long, 6’ 6” out- 
side dia., each with oval dome 22”x30’x 
24”. They are just as good as new..Price 1c per Ib. 


Address for further particulars regarding above 
machinery. 


WALBURN-SWENSON CO., 


944 Monadnock Block, Chicago. 


RARE CHANCE! 


FOR SALE—Stock of Hardware, Stoves 
and Tinware. Situated within forty miles 
of Chicago. Population 8,000. 

Address T. R., 
Care of Iron Trade Review. 


“THE IRON TRADE REVIEW ”’ 


is an increasingly valuable medium through 
which to sell equipment to machine shops 
and foundries. 














na gna na ey nN 





20 THE IRON TRADE REVIEW. 


[May 10, 1894. 








BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Analytical Chemists— 

partes w. cue 841 Co., gin Ti. 

Dickman & e, Shieage. Ii. 

Hollis & Emmerton, Chicago, I]. 
Anti-Friction Metal— 

Magnolia Auti-Friction Metal Co., New York. 
Automatic Stokers.— 

Brightman Stoker Co., Cleveland, O. 
Barrows— 

The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Belt Elevators— 

Lane & Bodley Co., Cincinnati, O. 
Blacksmith and Carriage Supplies— 

Weber & Co., Cincinnati, O. 

G. B. Schulte Sons Co., Cincinnati, O. 
Blowers— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

Buffalo Forge Co., Buffalo, N. Y. 
Boilers and Boiler Attachments— 

Babcock & Wilcox Co., New York. 

Wm. B. Pollock & Co., Youngstown, O. 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

The Brownell & Co., Dayton, O. 

Cc. P. Adams, 807 Cuyahoga Bldg., Cleveland, O. 

S. Freeman & Sons Mfg. Co., Racine, Wis. 

Armstrong Bros., Springfield, O. 

The J. C. McNeil Co., Akron, O. 

Vulcan Iron Works Co., Toledo, O. 

R. Laird & Son, Galion, O. 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland. 
Boring and Turning Mills— 

Bickford Drill & Tool Co., Cincinnati, O. 

H. Bickford, Lakeport, N. Y. 

Dawson & Goodwin, Chicago, Ill. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O. 
Chemists— 

Robert W. Hunt & Co., Chicago, I11. 

Cary & Moore, Chicago, Ill. 

Dickman & MacKenzie, Chicago, I11. 

Hollis & Emmerton, Chicago, I11. 
Chilled and Sand Rolls— 

The Lloyd-Booth Co., Youngstown, O. 

Wm. Tod & Co., Youngstown, O. 
Coal and Coke— 

W. J. Rainey, Cleveland, O. 

F. i & H. R. Pool, Cleveland, O. 

Forster, Hawes & Co., Chicago, III. 

Cc. K. Pittman, Chicago, Ill. 
Consulting Engineers— 

Robt. W. Hunt Co., Chicago, Ill. _ 

Richard A. Parker, Marquette, Mich. 

Artificial Gas Engineering Co., Pittsburg, Pa. 
Cosmetic— 

Stevenson Bros. & Co., Philadelphia, Pa. 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O. 

Vulcan Iron Works Co., Toledo, O. 
Cupolas— 

Greiner Economical Cupola Co., Chicago, Ill. 

Garden City Sand Co., Chicago, Ill. 
Deck Engines— 

Vulcan Iron Works Co., Toledo, O. 
Dies— 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 
Dowel Pins— 

Timmis & Clissold, Bound Brook, N. J. 
Drill Presses— 

A. P. Quint, Hartford,Conn. _ 

Prentiss Tool & Supply Co., Chicago, Ill. 

Bickford Drill & Tool Co., Cincinnati, O. 

W.F & John Barnes Co., Rockford, Ill. 

W. H. Robertson, Chicago, Ill. 

Hill, Clarke & Co., Chicago, I1l. : 

J. G. Timolat, 89 S. sth ave., New York City. 

Dawson & Goodwin, Chicago, I11. 
Prop Forgings— 

The Billings & Spencer Co., Hartford, Conn. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 

Bertsch & Co., Cambridge City, Ind. 

Dawson & Goodwin, Chicago, Il. 
Kave Troughs and Conductors— 

Berger Mfg. Co., Canton. O. 

Berger Bros., Philadelphia, Pa. 
Kjectors— 

James Jenks, Detroit, Mich. 


Lane & Bodley Co., Cincinnati, O. 
Emery and Corundum Wheels— 


Chicago. 
Wheel Co., Detroit, Mich. 


, M. E., Columbus, 0., or Chi- 





Engravers and Electrotypers— 
. a Electrotype & Engraving Co., Cleve- 


and. 
Union Electrotype Foundry, Cleveland. 
Engines (Gas)— 
Otto Gas Engine Works, Philadelphia, Pa. 
Van Dusen Gas Engine Co., Cincinnati, O. 
Newell Bros., Cleveland, O. 
Engineers’ Speciaities— 
James Jenks, Detroit, Mich. 
Engines (Steam)— 
Wm. Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
Lane & Bodley Co., Cincinnati, O. 
L. Spence & Son, Martins Ferry, O. 
Brightman Stoker Co., Cleveland, O. 
Wells Engine Co., New York City. 
The Brownell & Co., Dayton, O. 
——. Bros., Springfield, O. 
The John T. Byers Machine Co., Ravenna, O. 
R. Laird & Son, Galion, O. 
Excavators— 
Vulcan Iron Works Co., Toledo, O. 
Exhaust Heads— 
W. C. Lyman, Chicago, II1. 
Fans— 
Buffalo Forge Co., Buffalo, N. Y. 
Files, Makers of— 
E. K. Morris & Co., Cincinnati, O. 
Fire Brick and Clay— 
J. V. Rose, Sharon, Pa. 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, Ill. 
Geo. H. Anderson & Co., Pittsburg, Pa. 
Westmoreland Fire Brick Co., Pittsburg, Pa. 
Oak Hill Fite Brick & Coal Co., Oak Hill, O. 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Foot and Power Lathes— 
Prentiss Tool & Supply Co., Chicago, Il. 
W. F. & John Barnes Co., Rockford, I11. 
W. H. Robertson, Chicago, I11. 
Hill, Clarke & Co., Chicago, IIl. 
Dawson & Goodwin, Chicago, Il. 
Foundries— 
Harn, Ow & Co., Beaver Falls, Pa. 
fone tery Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Lane & ley Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
The Lloyd-Booth Co., Youngstown, O. 
Taylor & Boggis Foundry Co., Cleveland, O. 
Lake Shore Iron Works, Marquette, Mich. 
Wm. Tod & Co., Youngstown, O. 
S. Freeman & Sons Mfg. Co., Racine, Wis. 
Foundry Supplies— 
Garden City Sand Co., Chicago, Ill. 
Greiner Economical Cupola Co., Chicago, Ill. 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Timmis & Clissold, Bound Brook, N. J. 
Forgings— 
Cleveland City Forge & Iron Co., Cleveland. 
Fuel Oil Burners— 
ee R. Armstrong Co., Chicago, Ill. 
hurman Fuel Oil Burner Co., Indianapolis, Ind 
Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Garden City Sand Co., Chicago, Ill. 
Friction Clutch Pulleys— 
J. H. & D. Lake Co., Massillon, O. 
Galvanizers— 
H. H. Hodelil, Cleveland. 
Grindstones— 
KE. K. Morris & Co., Cincinnati, O. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Hangers, Pulleys and Shafting— 
Lane & Bodley Co., Cincinnati, O. 
J. H. & D. Lake Co., Massilion, O. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O. 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Heavy Hardware— 
E. K. Morris & Co., Cincinnati, O. 
Hoisting Engines— 
Lake Shore Iron Works, Marquette, Mich. 
Vulcan Iron Works Co., Toledo, O. 
The John T. Byers Machine Co., Ravenna, O. 


Injectors— 
Eagle Lubricator Co., Cleveland, O. 
James Jenks, Detroit, Mich. 


Insurance Companies— 
Hartford Steam Boiler I. & I. 'Co., Hartford, Ct. 
Iron and Steel Wire— 
Trenton Iron Co., Trenton, N. J. 
Investments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Geo. Pemberton, New York. 
lron and Steel Reofing— 
Sykes Iron & Steel Roofing Co., Niles, O. 
, Berger Mfg. Co., Canton, O. 
Berger Bros., Philadelphia, Pa. 








Iron Nails and Steel— 
Weber & Co., Cincinnati, O, 
G. B. Schulte Sons Co., Cincinnati, O. 
Geo. H, Sibell & Co., Chicago, 111. 
Iron Ore, Bar and Pig Iron— 


Oglebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 

EK. C. Pope, Cleveland. 

Geo. H. Sibell & Co., Chicago, Il. 
Forster, Hawes & Co., Chicago, III. 


Iron Working Tools— 


John Adt & Son, New Haven, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 

Cleveland Twist Drill Co., Cleveland, O. 

Prentiss Tool & Supply Co., Chicago, Il. 

A. P. Quint, Hartford, Conn. 

‘Toledo Machine & Tool Co., Toledo, O. 

W. F. & John Barnes Co., Rockford, I11. 

H. Bickford, Lakeport, N. Y. 

W. H. Robertson, Chicago, Ill. 

Hill, Clarke & Co., Chicago, I11. 

The Billings & Spencer Co., Hartford, Conn. 

Dawson & Goodwin, Chicago, IIl. 

Cincinnati Milling Machine Co., Cincinnati, O 
Land Companies— 

Chicago Heights Land Association, Chicago, II]. 
Lathes— 

Prentiss Tool & Supply Co., Chicago, Ill. 

Bickford Drill & Tool Co., Cincinnati, O. 

W. F, & John Barnes Co., Rockford, Ill. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, Ill. 

Dawson & Goodwin, Chicago, I11. 
Link Belting— 

The Jeffrey Mfg. Co., Columbus, O. 


| Machinists’ Tools and Supplies— 


Prentiss Tool & Supply Co., Chicago, I11. 
Bickford Drill & Tool Co., Cincinnati, O 
W. F. & John Barnes Co., Rockford, Ill. 
H. Bickford, Lakeport, N. Y. 
W. H. Robertson, Chicago, I11. 
Hill, Clarke & Co., Chicago, I11. 
Dawson & Goodwin, Chicago, Ill. 
Machine Screws— 
Illinois Screw Co., Chicago, Ill. 
Machine Shops— 
Toledo Machine & Tool Co., Toledo, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
Mining Machinery— 
Lake Shore Iron Works, Marquette, Mich. 
Bucyrus Steam Shovel & DredgeCo., Bucyrus, O. 
Vuican Iron Works Co., Toledo, O. 
American Mining & Machinery Co., Cleveland. 


Moulding Sand— 
Garden City Sand Co., Chicago, Ill. 


Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 


Prentiss Tool & Supply Co., Chicago, I11. 

W. H. Robertson, Chicago, Ill 

Hill, Clarke & Co., Chicago, Ill. 

Dawson & Goodwin, Chicago, I11. 

Cincinnati Milling Machine Co., Cincinnati, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 


Mining Engineers— 

Richard A. Parker, Marquette, Mich. 
Oil Tanks— 

The J. C. McNeil Co., Akron, O. 


Ore Crushers— 
Lake Shore Iron Works, Marquette, Mich. 
American Mining & Machinery Co., Cleveland. 
Paint— 
Iron Clad Paint Co., Cleveland. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Berger Bros., Philadelphia, Pa. 
Excelsior Paint & Roofing Co., New York. 
Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago, IJ] 
Aitchison Perforated Metal Co., Chicago. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Planers— 
Prentiss Tool & Supply Co., Chicago, I11. 
Bickford Drill & Tool Co., Cincinnati, O. 
W. H. Robertson, Chicago, I11. 
Hill, Clarke & Co., Chicago, Il. 
Dawson & Goodwin, Chicago, I11. 
Plumbers’ and Gas Fitters’ Supplies— 
Berger Bros., Philadelphia, Pa. 
Portable Engines and Boilers— 
Armstrong Bros., Springfield, O. 


Portable Forges— 
Buffalo Forge Co., Buffalo, N. Y. 
Cady Mfg. Co., Cleveland, O. 
Portable Drills— 
J. G. Timolat, 89 S. sth ave., New York City. 


Power Hammers— 
W. H.R obertson, Chicago, Ill. 
Presses— 


Toledo Machine & Tool Co., Toledo, O. 
Cady Mfg. Co., Cleveland, O. 
Bertsch & Co., Cambridge City, Ind. 
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Pulleys— 7 
& Bodley Co., Cincinnati, O. 
her & D. Lake Co., Massillon, O. 


Pulverizing Machinery— 
Lake Shore Iron Works, Marquette, Mich. 
American Mining & Milling Machinery Co., 
Cleveland, O. 
Pumps (Steam)— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Radial Drills— 
Bickford Drill & Tool Co., Cincinnati, O. 


Railroad Castings— 
Vulcan Iron Works Co., Toledo, O. 


Railway Supplies— 
Cleveland City Forge & Iron Co., Cleveland. 
Garden City Sand Co., Chicago, Ill. 
Rock Breakers— 
Lake Shore Iron Works, Marquette, Mich. 
American Mining & Machinery Co., Cleveland. 
Rolling Mill Machinery— 
The Lloyd-Booth Co., Youngstown, O. 


Roofing (felt)— 

Berger Bros., Philadelphia, Pa. 

Consolidated Roofing Works, Columbus, O. 

Excelsior Paint & Roofing Co., New York. 
Rust Preventative— 

Stevenson Bros. & Co., Philadelphia, Pa. 
Sand and Chill Rolls— 

The Lloyd-Booth Co., Youngstown, O. 
saws— 

Peter Gerlach & Co., Cleveland. 
Schools— 

Correspondence School of Mechanics, Scranton, 

a. 


Scrap Iron & Steel— 
Klein & Cohn, Cincinnati, O. 
Screens for Coal Ore, Etc. 


Robt. Aitchison Perforated Metal Co., Chicago. 
Harrington & King Perforating Co., Chicago. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 


Screws— 
Illinois Screw Co., Chicago, Il. 
Second-Hand Machinery— 
Prentiss Tool & Supply Co., Chicago, Ill. 
Hill, Clarke & Co., Chicago, Ill. 
W. H. Robertson, Chicago, Ill. 
Dawson & Goodwin, Chicago, II. 
Shearing and Punching Machinery— 
Bertsch & Co., Cambridge City, Ind. 
Toledo Machine & Tool Co., Toledo, O. 
Cady Mfg. Co., Cleveland, O. 
Dawson & Goodwin, Chicago Ill. 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland. 
Berger Bros., Philadelphia, Pa. 
Smoke Consumer— 
Brightman Stoker Co., Cleveland, O. 
Smokeless F urnaces— 
Brightman Stoker Co., Cleveland, O. 
Special Machinery— 


Toledo Machine & Tool Co., Toledo, O. 
Cady Mfg. Co., Cleveland, O. 
Bertsch & Co., Cambridge City, Ind. 
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Stamping and Punching— 
Cady Mfg. Co., Cleveland, O. 


Stand Pipes— 
The J. C. McNeil Co., Akron, O. 


Steam Boiler Inspectors — 
Hartford Steam Boiler Inspection & Insuranc 
Co., Hartford, Conn. 
Steam Shovels and Dredges— 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 
Vulcan Iron Works Co., Toledo, O. 
Steel— 
Wm. Jessop & Sons, Ltd. New York, N. Y. 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 
Wm. Jessop & Sons, Ltd., New York, N. Y. 
King & Andrew Co., Chicago, Ill. 


| Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland. 


Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland. 

James Murdock, Jr., Cincinnati, O. 
Stokers— 

Brightman Stoker Co., Cleveland, O. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 


S. Freeman & Sons Mfg. Co., Racine, Wis. 
R. Laird & Son, Galion, O. 


Tinners’ Hardware— 

Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youngstown, O. 
Tool Steel— 

Wm. Jessop & Sons, Ltd., New York, N. Y. 


Tramways— 

Trenton Iron Co., Trenton, N. J. 
Turret Drills— 

A. P. Quint, Hartford, Conn. 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland. 
Valves— 

Berger Bros., Philadelphia, Pa. 
Valwe Gears— 

Geo. Marshall, Fremont, Neb. 
Vises— 

Capital Machine Tool Co., Auburn, N. Y. 
Ventilating Fans— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 


Washers— 

Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe— 

Addyston Pipe & Steel Co., Cincinnati, O. 

Radford Pipe & Foundry Co., Cincinnati O. 
Well Drilling Machinery— 

Williams Bros., Ithaca, N. Y. 
Wheelbarrows— 

Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Wire Fence Ratchets— 

J. Stauffer, Dayton, O. 
Wire Rope— 

Trenton Iron Co., Trenton, N. J. 
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Wire Machinery— 
John Adt & Son, New Haven, Conn. 
Cady Mfg. Co., Cleveland, O. 
Wood-Working Machinery— 
J. A. Fay & Egan Co., Cincinnati, O. 


CLIPSE See 


LECT ROTYPE 


58: FRANKFORT ST 





The Advertiser who sticks to 
printer’s ink in dull months 
will find trade sticking to him 
when the turn comes. 








Cleveland Union Station. 


ennsylvania |,ines. 


Foot of Bank Street. 
Licket OFFICES at Station, Euclid Av., Woodland 
Av., and Weddell House corner. 


THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. t Daily, except Sunday. 











FRom CLEVELAND TO 


LEAVE ARRIVE 
Pittsburgh and Bellaire............f 7.45 am 11.55 am 
Pittsburgh, Bellaire and East...f12.45 pm { 6.25 pm 


Philadelphia and New York.....* 1.40 pm *11.15 am 
Baltimore and Washington...... 
Alliance and Pittsburgh........... * 1.40 pm *11.15 am 
Ravenna and Alliance....... 9.50 am 
Hudson and Ravenna............... 8.25 am 
Philadelphia and New York.....*11.10 pm * 5.25 am 
Baltimore and Washington...... *11.10 pm * 5.25 am 
Alliance and Pittsburgh........... *I1.10 pm * 5.25 am 


Mt. Vernon and Pan-Handle Route. 


From CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% 8.4¢ am * 5.25 pm 
Akron, Columbus & Zanesvilleti2.45 am *11.55 pm 
Akron and Columbus................% 8.40pm “5.25 pm 
Akron and Orrville...................f 3.25 pm + 9.50 am 
Columbus and Cincinnati ........* Roo pm * 7.00 am 


| Depot foot of So. Water St. 
a ey y City Office 143 Superior St. 
a 


___| Arrive. | Depart. 














Akron & Canton...................0.. *6:40 P M| *7:1I0 AM 
Akron, Canton & Valley Jctn../*1o:10 a M| *3:15 P M 
Valley Jctn. & Way Stations..| {6:40 PM; ¢7:10AM 
Akron, Canton & Chicago....... *8:00 A M| "6:30 P M 
Wooster and Garrett............... $3:00 P M/f1I:00 A M 
stevaseigbecs *6:30 PM 
3:00 P M|fII:00 AM 


+3:00 P M/fTII:00 AM 
' 


Akron, Canton & Marietta..... 
Steubenv /le,Wheeling,Wash- 
ington, D. C,, and Baltimore... 


- ¢Daily except Sunday. “Daily. Pullman’s Pal- 
ace Vestibule Compartment Sleeping cars between 
Cleveland and Chicago. 
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H ; Union Electrot Found . 16 
Alphabetical List of Advertisers, | csicn ising Zo:.Soon™ is 
Upson Nut Co... “ on wo 

Van Duzen Gas Engine Co... aia & 

The star (*) indicates that the adv. appears alter- Velcatt TIO WOTkS....0..c0c.sccsscessccccescecosteccens seneee 18 
Walburn-Swenson Co.. 19 


t ks; th h; 
nate wee Pee Se caee 6 months; tee | wells Ragine Co 


) once in three weeks; the 


double f 
parallel (j) three times out of four. 





Westmoreland Fire Brick Co... 
gt a Pan NRE lS Ah CI 







eet eeseeresccecceses 








caeme Safety Simery Wheel C0 ecenenvee =| PRRRORATED SHEET aETALS 








peo John & 24 | 

Adams, C. P. 24 | 
Aitchison, Rob’t Perforated Metal Co................. 23 | 
American Fire Brick & Clay Co...................ssess0 15 | 
American eee & Milling Machinery Co...... 18 | 
Anderson & Co., Geo. H........... PARE EE EOCEN 8 | 


Armstrong on PiU ses seisseues 
Armstrong Mfg. Co., John R.. 
Artificial Gas Engineering Co.. 














OF EVERY DESCRIPTION, 
FOR SCREENING PURPOSES. 





i a vote 





Siecamees Clty Petee & teen Co... C hecaniitnniediness ‘ : THE sal io O.. Ltd., 








CARBONDALE, PA. 








ET PUENTE «00. ccnegovestuocesepoocceovencesosesece 
Barnes Co., W. F. & John............... 
*Berger Re 
Berger Mig. Co........0....ccccccssesessseeves 
oc slonsb trettbinnedSencte 
Bickford Drill & Tool Co.................. 
a titel sccdscncbccovtinse’ bee 

NR Metis ctareuscictaridbsbneecihsnttinks 25-27 | 
Billings & Spencer Co 2| 
Brightman Stoker Co... 16 | 
*Brownell & Co., The ~ 
Bucyrus Steam Shovel & Dredge Co 18 | 
IID GING cs cineses Gaecheb kode cheodvichesche apr ocueeinee | 
ya Beeame TH. FOND FP ..,...2c0cessccsseresevcisecsceses 24 | 

Cady Mfg. C0.....0. ..-esee seseenseseneees sess teseeeees 2 

Capital Machine Tool Co., The 
RENE Be BIOS... once. cocrcessooscrceece 
Chester Steel Casting Co 
Chicago Hei te Land Association...................0+ 16 
Cincinnati 
Cleveland Rollimg Mill Co............ccc..sccessecseeseees 24 
Cleveland Twist Drill Co : 28 
Cleveland & Buffalo Transit Co..............csc000s.-00 27 
LO 2 8) 2 OS SC — 
Cole, J. Wemdell...........sseersessersreeserererssssceressnsees 26 
CT ncn ciesenimstnenesemmesesseonpeceee 26 | 
Consolidated Roofing Works. ...............ccssesesseeeee 28 | 


HARVARD 


Correspondence School of Mechanics...........-.+.+ 24 | 
Dawson & Goodwin........ pint abantabichwdaigeletencanemiwes 16 
Detroit Foundry Equipment Co.......0..-sseeeeseers 19 

oe 2] 





























Dickman & MacKenzie.................- eee 
Dixon, Jos. Crucible Co..........ccccesesecessesceseseserees 23 | bat Pad sed 
Eclipse sieetrotype . ee ERE RES: 22 
Empire Paint & Roofing Co + 24 e H 
Excelsior Paint & Roofing Co. %4|Lawrence Scientific School. 
ees Bo sinitihiaayaiapedeie aatenpsernse - a3 This School, which, toget..er with the College 
Forster, Hawes & Co..... } | and the Graduate School, is under the control of 
*Preeman & Sons MEQ. Co.............ccccsecsscsseeeseeees 25 | the Faculty of Arts and Sciences, offers eleven 
— bs 4 “7 ye eee - 4| courses of study, each of four years’ duration, 
erlac er ie iaibaschstioases ‘ : : Natty 
Greiner Beonomical Cupola Co,.........ccc0cecee senses paroren es “9 degree of Bachelor of Science, viz. : 
Harrington & King Perforating Co................-+-+ 26 | ; Ret Meeting - 
Hartford Steam Boiler Insp. & Ins. Go... 4 BR pm a 
gon ty Co., sas Ee eet ere IV. Mining Engineering. 
i e sciemapnlinetin jainintnanenenaniipeatietaseres V. Architecture. 
*Hodell, {EIS VI. Chemistr 
Hollis & Emmerton........0....c0c0.000--. VIL Gesleay. 
Hunt Ey, SHMEEET. WO vecscvensvecvccresdesqoquenscovesaoesoge | VIII. Botany and Zoology. 
Tllimois Screw Co...........sscse-cesssserereersessneene: senseees | IX. Anatomy,Physiology and Physical Training. 
SAIN ED PURE OO... 20000800 00000008 vender seciee x. General Course in Science. 
efiey Mfg. Co.......... XI. Course in Science for Teachers. 
enks, James.. 
essop Sons, ‘Lid, ‘Wa. For further information, address 
ones, E. H. & Co..........000+. aehewee N. S. SHALER, Dean, 
Kilbourne & nes: Mfg. Co., “The. sents juctshtislinebaias 2 Cambridge, Mass. 
King & Andrews Co., The oo 
*Laird & Son.. winsiicinann 5.000 
Lake Co., J. Or “arinenaan 
*Lake Shore Iron Works... 
Lane & Bodley Co., THE.................0ccssescessees eonetda 





Lawrence Scientific — 
Lloyd Bocth Co ...... 
Long & Allstatter Co... I 
Kyyemam, We Casicoccssorcrcreccnenscoseoe I 
Magnolia Anti-Friction Metal Co............0s0se0 I 
EE Fi antuierngvcctpticectcstnniibinicncetbebixiinsies 28 
McNeil Co., J. Dicosec’ deo enaicentndteictisbnaceersanperenpuaccoie 2 
Milton Mfg. fakeantietbbeodencedesere halons iamanhees 
Murdock, Jr., “4rn sissies 2 
I Tia eccniprtten sed ciealiccbtithe sa0icccedekssunsabete 1 | 
26 
26 
26 























fOak Hill Fire Brick & o* Se... wink 
Oglebay, Norton & Co...... I capadigpinen bond 
Otto Gas Engine Co 

Outhwaite, J. H. & Co........ 





; 
nN 


American Foundries” 


Most Complete, Accurate 


and Up-to-Date 


Directory of the Founp- 
riES of the UNITED STATEs 
ever published. 


NVALUABLE to FOUNDRY SUP- 





Pee, TE siti nick an docdensscthepetecscosctsecesbesvcnse 
Pemberton, Geo...... 
Pittman, Cc. ARTE ienatonnsontvacsiasie 
Pollock, Wm. B. € shown denlgecvsapebapebenn aedes 
Pool, F. J. &H 
Pope, z.C¢ hededanipvachdeee qhecovvin aanieee 
Prentiss Tool & ‘Supply Co.. rt 
Quint, A. Purr.cccccoccrccccccsrercsecccccvessssscsevestoecseses s0-08 28 
Rainey, W. J........ I 
Richards, M. V 
*Robertson, W. H 
Robertson, E. C. 





OS) 
yas 


























|Sharon Fire —— Works.. ‘ile 
Sibell & Co. aa RO a 
Spence & So 
Stauffer, Sistas 2 SERS OSS ERED ain 
Stevenson Bros. & Co Ljcinennapdiienteceesenstiels 2 
Stilwell & Bierce Co... .. eclihbedcisianhdibghaanneriesis. om 
Sykes Iron Roofing Co... auieieivee 
Taylor & Boggis Foundry “Co. sis 
Thurman Fuel Oil Burmer Co........c0...cccsceeseeeeeeee 16 } 
Timolat, J. G owes 25 
*Timmis .* Clissold.... ” 
Tod, Wm a 
Toledo Machine & TOO1 CO... cevseseee 
*Trenton Iron Co 


























~~ 27197 Vincent - -$t., 


PLY FIRMS. PIG IRON FIRMS, 


COKE FIRMS and all who sell 
to MELTERS of IRON. 











Price Postpaid $5.00. 
JUST gee BY 


TRON TRADE REVIEW 


COMPANY, 
Cleveland, 0. 





IRON AND STEEL MARKETS, 


















IRON ORE, 
[On Lake Erie docks.] 
No. 1 Specular, Bessemer.............0.....004 .00@ 
No. 1 Bessemer hematite....................004. ee - 
Hematites No. 1 non-Bessemer................ 2.25@ 2.50 
Nor. Specular, non-Bessemer............... 2.50@ 3.00 
Pic IRON. 

CLEVELAND (f. o. b. cars): 
DOBBOMRET 0200. ccccceccesssesesensessvccsescoscccssees $11 75@$12 
No. 1 Stromg Found ry..........ccccccrseeees II ge 
No. 2 Strong Foundry................. see 10 25@ 10 75 
No. 1 Gray Forge, red short............ 950@ 975 
No. 2 Gray Forge, neutral............... 9 25@ 00 00 
NO. I AMETICAN SCOLCH....cceereeceeeerreeees II 60@ 00 00 
No. 2 American Scotch.........ccccceeeees 10 60@ 00 00 
Lake Superior Charcoal............ ...s00+ 14 00@ 1450 

typ gona 
il RNID in csi ncah Getnceantatorevecbeoses $11 25@$11 7 
No. 2 Foundry..... 10 =e II 7 
Gray FOrge. .....s..sesseereneerecsesseees rename 925@ 950 
WECe BG MOC oan. occscccecnce ocessscones 900@ 925 
Warm Blast Charcoal... 18 00@ 19 00 
CON Dlawt Sed O Wh bac cscscecsssenesnsesis onases 22 00@ 26 00 
BeSSEMET.......r0cccceresee vessees sovseccoesecseees 11 75@ 

CuHIcaGo (reported by our representative:) 
Lake Superior Charcoal..............sse+ $15 co@$i5 50 
Local Coke Foundry No. 1......scesseees {1 25@ 11 50 
Local Coke Foundry No. 2.....cscc00ccee+ 10 25@ 1050 
Local Coke Foundry No. 3. -sses...ses00+0 10 00@ 10 25 
Local Scotch Foundry No. I.......... w+ TE §0@ 1175 
Local Scotch Foundry No. 2....... sess 10 75@ II 25 
Local Scotch Foundry No. 3....... «++ 10 25@ 10 75 
Southern Coke NO. 1.......00:+--00 soveeeseee 10 75@ II 00 
Southern Coke No. 2............. seeseeeee 10 00@ 10 25 
Southern Coke No. 3.......... seeeeeee 9 75@ 10 00 
Southern No. 1 Soft...cccseeeesereeeeeeeeneeee 10 00@ 10 25 
Southern NO. 2 SOft.......02....cessscccecceeeces 975@ 1000 
Southern Silveries No. I..,........+000+ “ II 50 
Southern Silveries No. 2. II 00 
Southern Gray uae 935@ 960 
Jackson Co Silveries.. +» 14 60@ 15 00 
Ohio Silveries No. 1........cscereseeseees +++ 14 25@ 14 50 
Ohio Silveries NO. 2.........0..0..cc009 soneeeses II 75@ 1200 
Ohio Strong Softemers.,.........-.-...ccc0e00 12 60@ 12 85 
Alabama Car Wheel............. sssssesss:+... 1700@ 17 50 
Southern Charcoal No. 1..........:.scessee0 13 75@ 1400 
Southern Charcoal No. 2..........sseeese+e0 13 25@ 13 50 

CINCINNATI (reported by Rogers, Brown & Co.) 
Southern Coke No. 1, Foundry............ $10 25@$r10 50 
Southern Coke No. 2 and No. 1 Soft... 925@ 950 
Hanging Rock Coke, No 1.....1+++.+-++++ 12 00@ 12 50 
Hanging Rock Charcoal No. 1, Fdy..... 16 00@ 17 00 
Tennessee Charcoal NO 1.........000s00000 14 00@ 14 50 
Jackson County Stone Coal Nor. + 14 50@ 1600 
Southern Coke, Grey Forge.............+++ 875@ 900 

$F MORES 4.5 4.0.50. . &50@ 875 

Standard Alabama Car Wheel. . 16 25@ 17 25 
Tennessee ” 15 50@ 1600 
I,ake Superior i 16 00@ 1650 





BUFFALO (reported by Rogers, Brown & Co.) 
No. 1 Foundry Strong Coke Iron Lake 





Supe|xrio# Ore.......0scrrerccoccsoceserdeceveeces $11 75 
No. 2 Foundry Strong Coke Iron Lake 

Superior OTE... .sceresseereseresssecererereeeere II 25 
Ohio Softener NO. 1......cc000 ceeesceevessesees It 75 
Jackson Co. Silvery No. 2........cc0ssseeeee 15 50@ 17 00 
Lake Superior Charcoal..............sses00 1475 
Tennessee Charcoal.............csceee--seeeee 15 50 
Southern Soft No. t.. oe 11 00 
Southern Soft No. 2.. * 10 00 
Alabama Car Wheel......... « 16 00@ 1750 
Hanging Rock Charcoal......... ......0+0+. 18 5¢ 


LOUISVILLE (reported by Geo. H. Hull & Co.) 
Southern Coke No. 1 Foundry $10 25@$10 50 






Southern Coke No. 2 Foundry.. 875@ 925 
Southern Coke No. 3 Foundry 850@ 875 
Gray FOrZe™....ccesccccrrcrersesseseseccosees - 800@ 850 
Soutaern Namie No. I eapeptens +» 12 50@ 13 50 
Car Wheel... vs ncininss Onkie auntie ES OOD 15.90 
RMU ICC. 0: .cccctntesre cacteccervennsecess ocsetere II 29@ 11 75 


St. Louis (reported by Rogers, Brown & Mea- 








cham) : 

Southern Coke No 1I...... .....- «$10 75@$11 00 
Southern Coke NO. 2..........ccssecsseneseees 9 75@ 1000 
Southern Coke No. 3.........cscccessseeserees 950@ 975 
Southern Gray Forge..............csccseeeeees 9 00@ 9 25 
Southern Charcoal No. l........... +. 15 00@ 1600 
Missouri Charcoal No. I...........+ «ss. 12 00@ 1250 
Ohio ne ei Sobabanevectbseiiblbepvabsoinses: 14 SOQ) 15 00 
Lake Superior... 16 50@ 17 00 
ICTR, i ctntnoescnsentetite senchacdiicrensvvaisires 17 00@ 17 50 
Connellsville Coke. Bt. Lewis .<.:.scicsens 450 


OLD RAILS AND SCRAP METAL. 
{Prices paid by mills.] 


Gross TONS 










No.1 R. R. wrought scrap.... 
No. 1 wrought scrap 
No. 1 Machine cast scrap... 
FO Is kckecesennccisserenssoncses 

RE AEM. ccisdindeovhischdbedvetocasienss 
Wrought turnings (free from cast).. 
Ne MN i ics aicdssccbpiesséesevnséstien 
Uncut wrought iron boilers..............scccceseeeee 
SEE MORI IRIE 6. cccesescnscascceduvndectceoenseoveseces 
_ oy ri adiseah dedpbdidahnhDeandnesiinenpeille cx ccees 

a BI ROSIE cikicccnccténsiegssvenvors 

Tank OURS i danialah<cvaldenciy pivvsastoeesectvenveningd 

Hoop and band iron 
Sheet iron............ , 
Wrought drillings... uedeaniapidiens Aodabetiagdetbetosscocecees 6 50 
Malleable iron...............-.0+ Pbbasecehonalietiamae.  oesed 7 5° 
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Frank P. Cady, Pres. and Supt. 
Geo. H. Bowler, Sec’y and Treas. 


WIRE FORMING MACHINES. 


THE CADY MFG. CO. punches and Shears, Special Machin. 


283 W. River St., CLEVELAND, 0. ery, Wire Cutters and Straighteners. 





286 to 306 W. Front St., 


CINCINNATI, OHIO, 
U.S. A. 


WOOD-CUTTING 


MACHINERY 
FOR ANY PURPOSE. 





NO. 2 VARIETY WOOD-WORKER, 


The infinite variety of work performed 
by this machine has given it the position 
as the most useful one in existence for 
the working of wood. It is simply invalu- 
able, for it is capable of almost every 


PATTERN AND FLASK MAKING °Pctstion Snows to the art 


MACHINERY, ETC., SUPPLIED. THE LONG LINE OF AWARDS, FROM 1851 DOWN TO 


THE ‘‘GRAND PRIX” AT PARIS, 1889, HAS BEEN 





MAKERS, INTRODUCERS AND ORIGINATORS, 











The latest and most advanced ideas for ADDED TO BY THE CAPTURE OF THE “‘ GRAND 


fast, perfect and reliable productions. 


ERFO RATE 


HONORS’’ AT THE WORLD'S FAIR, CHICAGO, 1893. 













OF ALL &/NAS FOR 


cy MILLING MINING AND  < 
AGRICULTURAL~ MACHINERY, 

iit f° 90)” 155 spots oh gsn®" ssAP 'g8 80 
LARGE ANO VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 








noo" 


i 4 THE ROBERT AITCHISON. sv [i 
“S PERFORATED METAL CO., “iS 








SHEETS, BARS, SLABS AND BILLETS. 
Horse M tle Shoes Light Sheets for TINNING AND PERFORATING a Specialty. 
¥ Geo. H. Sibell & Co., 614-218 La Salle St., Chicago. 
DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Crease 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphiet 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


IRONCLAD PAINT CO. tron ciad Paint co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


CLEVELAND, OHIO. 








And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 

= Paint made. 


- FURNISHED both Dry and 
° Ground in Oil 














USED BY NEARLY ALL THE 
RAILROADS, 


STRUCTURAL MATERIAL. 


Beams and Channels (f. 0. b. mill)........ 1.20C0@1.30c 
WAM setnidcisten tpiskesnosionsssconedhes soviesdedencane 1.25§C@1.35¢ 
TCOB......00-sseseesessrcersorereseceoees sobebeutonnpashates 1.35C@1.45¢ 
CRI COIIES FOI ai ons diccditnosccsoccstensqustiustesioncsinmsia 1.25¢ 
STOR IRI sais athe dij ersicessscenaviniensesesesusajains 1.35¢ 





MERCHANT IRON AND STEEL. 
{List prices out of store.] 
Flat Bar. 








BEE eI icindsiutaibaca estan csiniitshisnioes nieatighitus wités 
ES | 6. SR TEE Ns YS 3 pa 
RE IE SEES EOE IT et 1 70 
NG sees ran Sussounncdsbiveatbossadsvcdeeeh ed chucsavedvenant passe I 90 
Half Oval and Half Round. 
CEE BOB ahs soctseiecacpsiincovetsstabbitdeedteed due ce 
SSE EEE BIN cctsancapuniaaritiectnine cysensadontetobcd dines : é 
Pe WEF MI cs. cbcascctineceiedetoosésinvebéblagcecastacnaness, I 90 
sien ecscosqobsensarepssredabeyoaschoubssnnpecedictdedessumbebesesbieséas 2 05 


Heavy Band. 



























1% to 6 by MW and 5-16 inch.............sscccccssnsee sees I 40 
1 to 1% by & and 5-16 inch seed 45 
Hto % by ¥ and 5-16 inch coed 55 
% to % by & and 5-16 inch... cceccccecccesseecess.., 1 80 


Hoop Iron, 


+OOCOde COO es eeer eR SeREEee Ces eoeseeescoeesesceeecs 


£09; TED. Bi crsnersernncsegstndendosaoniananinte icin suc. 
Ely BB BMG Bhs ici ccccassiecc dhe iis 

1 17 and 18... 

¥y% to No 19 and 20 


, No. 21.... 
1% to 1%, No. 22. 
15-16 and 1 inch, 
15-16 and 1 inch, N 
15-16 and 1 inch, No. 
15-16 and t inch, No. 
15-16 and 1 inch, No. 
%, NO. 13, 14 ANA 15....cccccccece 
yh, No. 16. 17 and F sbibvosociossotestnasacce 
Fi BT OIE Nasi pi cv essecscecenaesiey soerncie 
i MRR idk dba cokbcbsesecabonctuinsesssiitindase'ass: 
Fay iy Misbacassthetsncions) devensecsssccciscseces 
13-16, NO. 13, 14 ANA 15.........cccccccceees 
13-16, No. 16, 17 and 18. 
RP URy OD. BE I Bias c.ssescesccesccccovesecoacscocees 
TBO POU Bir chaiintisintesorscacesisessscscseccivbecsies..c, ; 
SM OE Wise ihsdisabscisisnsaecsecdesscscncekseisoes.. as, 


Meee eee OOP OOeeeerereeeeeeeeeseseces 


11-16, NO. 13, 14 ANA 15.......0.cccccccee eee shdabiite 
hn Te alg Fi. Ba ot RR TET OTIS 
11-16, No. 19 and 20. ae 
11-16, No. 21.. 
11-16, No. 22.. 
11-16, No. 23.. 
%, No. 13, 14and 15 
%, No. 16, 17 and 1 


H1OO OOO OR EES eS eeeeEeEeeresee 
SOO eee teeters eres 





¥%, No. 19 and 20....... 
Wy TED. BB... scsceccoonanss 
Wy GOW DB Nides ciesivscscracaiiossicnsst 
sn Mi xccisnieptnlainmnicchnadel 
9-16, NO. 13, 14 And I5.....00....006 
9-16, No. 16, 17 AN T8..........cccesse-cecsseee 
9°96, ROPING BO os acinicrhsopereesesisispiesiesiised 
9-16, No. 21 
GG, TOO. Wiel Diissiedeersdcoksccdba kde bene. 
FIG, INO, AB ccrencsosids caiasesescaee cr eee sas 
-16 and Y inch, No.'14, 1¢48G iG 


7-16 and ¥% inch, No. 16, 17 and 18...................... 
7-16 and % inch, No. 19 and 20...................... $. 
7-16 and % inch, No. 22 
PelG OG 36 LC NG. 98 iio. sissdcdeenudinseeb as 


Wes ING > BB TAO MO cack ccces’  ssecuuhaeendccine 
%, No. 16 17 and = naamanmrana lig cote 
%, No. 19 and 20 s 


ee ae 


POO OO OCR eneneneeseeeeseeseeeene 
Fee eee eeeeeeereees 








Light Band. 

1% to6 by &% to 3-16 inch 
1% to 6 by Nos. 11 and 12. 
1 to 3 DY 16 00 9-16 1B si... ssscccccenesescslaia.. 
I £0 196 Dy NOS. 12 ON 12........ccsccscsesvececsrsires.,... I 70 
Aand 13-16 by % to 3-16 inch....................... I 80 
% and 13-16 by Nos, 11 and 12.0.0... cece... I 85 
¥%, and 11-16 by % to 3-16 inchw. ecco, I 90 
¥% and 11-16 by Nos. 11 and 12.0... ccsssssee....,., I 95 
¥% and 9-16 by % to 3-16 inch... eee, 2 05 
¥% and 9-16 by Nos. 11 and 12.....cccccccccocecen,,, 2 10 

Rm facie oq LES PORLAD Tea 2 20 
Me DY ROK, 82 -OUE: BR ic occcscorssessgadinn Aotiasicidsscccell 25 

Wagon Box Iron. 

% inch, beveled edge, by Nos. 11 and 72............ t 8 
% ich, S ok ‘ a | I 90 
®% inch, " Sie WS Ss: I 95 
% inch, iM SY pps ied 28 
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WATER 


cleaning and repairs. 


printed below. 


Chas. P. Adams, Esq. 





as any we have ever use 








This Boiler is absolutely safe from explosion. 
steam from the waste heat as any boiler made. Easy of access for 


THE ADAMS 


TUBE BOILER. 


Gives as much 


Furnishes perfectly dry steam. Occupies 


little ground space. Economical in first cost. Send for complete 
circulars giving list of users and testimonials, one of which is 


The Falcon Tin Plate & Sheet Co., i 
NILEs, O., Aug. 18, 1893. 


Dear Sir: The deseo boilers of 225 H. P. each which you furnished us 
are working in every hm satisfactory. We consider them as good steamers 


Up to the present time have spent nothing on 


them for repairs. Very respectfully, 


THE FALCON TIN PLATE & SHEET Co., 
By Warner Arms, Pres’t. 





Cc. FF. ADAMS. 
807 The Cuyahoga, : 


CLEVELAND. O. 





CLEVELAND ROLLINC MILL CO., 


CLEVELAND, 


- OHIO, 


———MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. 


Spring, end Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, 
Galvanized and Black Sheet [ron and Steel Corrugated Iron Roofing. 








| 


Steel Forgings, Bar | ‘sk cigh Shoe... 





charge of,ortosu 
hours to Home 


SCHOOL OF M 





only know how to read and ANIC 


f 
MASLE a” Mechanical Engineer or Draughtsman; ¢o°v2xe 
oc ey the manufacture of machinery RESPOND! our idle 


Be wiathed f THE ORR 
‘CHAN c 


SPONDENC 
» Scranton, Pa. begin, students nee 
oderate Charges. Send for F vessuaate ae mel 











WORLD’S FAIR AWARD. 


We are the only Steel Roofing Co, awarded Medal 
and Diploma for PATENT CAP ROOFING 
at World’s Columbian Exposition. We are also 
large manufacturers of all styles of METAL ROOFING, 
SipinG, CerLine, Etc, Send for Catalogue and Price 
List. Mention this paper. 


SYKES IRON & STEEL ROOFING CO., + Chicago and Niles, 0. 











BEST AND CHEAPEST 








































ROOFING 


For Iron Works, Foundries, 
Miils and Factories, 


Elastic Paint for Metal Roofs 
and Siding omy 60c. per 
gallon in bbls. 

Send for Catalogue and refer- 
ences from hundreds of the 
largest Manufacturing firms 
in the United States. Also 
Water Proof Siding and 

Sheathing Paper. 


Empire Paint & Roofing Co., 


111 N. Fourth St., 
PHILADELPHIA, PA. 














THOISTING FNGINES||! 


MANUF'D BY 





OHIO. 

















BERGER BROS TINNERS’ HARDWARE 
s and ROOFERS’ SUPPLIES. 


le 
7 
a 
le 
¢ 
‘bd | 
bd | 
| 





The best Eave Trough Hangers and Pipe 
| Fasteners on earth. Berger’s Long Eave Gutter. 
| Pipe Hooks and Fasteners of every description, 

| Also Ridging, Crestings, Finials, Registers and 
Ventilators. Don’t buy until you ‘have our price. 
| Samples and catalogue free. 


|237 Arch St., PHILADELPHIA, PA. 











FAN Ze........000ecrsees.corvereee 
Marine Flange ; 
RR RR Ey Se ES BR 3 35 
Above includes plates 90 inches wide. 
1S ts SNE ainensussosropnuonsachadscnsaesors’ ae tb. extra 
OO Fs I aii tsetse tate tn icccosccaeen 
BU TD Fs Wer ccnccndnncesnsneseneesscccosess Ma 
BOG, OO ie Bi Wi isco vteckocthcdibents chccheancdobbechane special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds. 


1 to 2in, inclusive Sa asbie cas hastkiadstnnitinbenecmiasssd 
“ce 


Ge AIRS 5 a2 cvtepsialieetonsiesion 
736 to Hand 236 to PS Eee ee 





‘i to6in cadnatndescsh Aipute ak dated dcseiienta tlease 


Y% to 932 and 6% to 7 im............ceeeeeee 
SPIE Mi circu oGébachvnacdGsdvansewkiceasbascceessarnetse 





2 to 9-16 in. wide by 2to % thick 
Bessemer and O. H. Steel. 


Machinery............socesescessorcresssseceess base price, t 80 
a et cinbiAabnnaaNiadignbhoseatbeaseshediseves ‘ I 85 
PU dike ceccions a 2 20 





ToeC Calk 





jens withlaadandidearigateoss oc snccbubstnescunesvectabseodesnens 
obson's “ Bes = 
“ **Choice”’ 


Burden Boiler Rivets. 


%, %, 11-16 and ¥% inches diameter.................... 3 70 
Bridge %, %, 11-16 and ¥ inch diam.................. 3 40 


Anvils. 

ON irinetes ccs eneah schipesiscesscopiansowenantninncas A th 910 
WOME Bice dase ccscnucdsptnctecnccaiiutpsesenibaedsintinvess % 1 12 
Bellows. 

4 SPRUE iidinh cbse ousocavagcaa dis 40 
Blacksmiths Bullock’s......... dis 50&10 
II £5 cchvapepindensvssavecitecanueliieseda dis 4 o&10 
EMRE iva’ sk duds dssdnwecdntedscscessnsvcvouencedaiened dis 40&10@s50 

Belting. 

Boston Belting Co.’ NE co sicnsesccscccsecssonis dis 70 
Eee iiinkanscatoncdshavencssial dis 60&5 
" be ae dis 55 
Cleveland Rubber Co. extra standard...... dis 60&10 
MRICS GORE TBD ics vncrcsvenccicseesescrscorsseasvsenoseoned dis 45 
Shultz Raw Hide Leather Belting, single......dis 40 
Munson’s Short Lap Single Leat “-gaqlesty dis 50 

Munson’s Short Lap Double and Light 
BOGE TIGMSIIOE 5c cccdesrebesis co nccscestvetetscncceced dis 50&5 


Shultz Raw Hide Leather Belting, Double 
and Light Double.............. i 
Standard, oak tanned 
Alexander Brothers’ pure oak tanned 
Blowers and Exhausters. 














TR I caiescne yevsevenenncqntnccecepeorsnpeosnnied dis 20 
Boston Blower Co dis 35 
IE chnsdts cinpoaidcesnddetnuberereranevennosacporvseccosteel dis 40 
Chucks. 
Cushman’ s 4 Jaw Independent 
Combination............. 
Pa Geared Scroll............ 
Fs 2 Jaw Brass Workers 
Bi indis+s thghepoesstoueihe 
Wescott’ s Scroll Combination. 
Independent ............. 
oe Little Giant Drill... 
Horton’s Universal.............c0+0+ 
= Independent............. 
Whiton’s Independent............. 
National Combination ptdedbabehpetacs 
F's <r). > capenventanse: 
PRI Ro ccetanetsnnmones 
Morse TE. 1 iitsbevcks dicedevectsctbedbboves 
Skinner’s Combination Lathe....... 
nis Independent Lathe... 
4 Universal Lathe... 
= TESS | |! a” i 
Cutters and Reamers. 
rn iiviscivnsiciesicessciceesesvecscess cossccvessceed dis 10@15 
Pratt & Whitney dis 10@15 
Standard .............. dis 10@15 
SE In sul chatpanbete deeapenviiohsuss cubevenbestscdeccdboased dis 15 
Brown & Sharpe, Milling Cutters.................+ dis 15 
Gi TOES isa otis vs veesnccsienecncs dis 15 
Crowbars. 

MII Uicariieis scnsotncchotuseataneecet esesbovescctensote B 3% 
MIE DORM ncssceseccesscccersencccscesssenvenci Plb 3 
Drill and Drill Sockets. 

I SII fn dene (ARMENG A cdcensebecosssdisooee seseed dis 50&10 


Morse Taper and Straight Shank to 114”..dis 50&10 
Morse i and Straight Shank Larger 


than AN ea di diel ss dopa cased ovevnashabedinaenoncsel dis 25 
EE citstietindnsccncsbisehcocase bes sesiihondiaeaieie’ dis 25 
Standard Twiet Drills dis 55@s55&5 
Cleveland “ dis 55@55&5 





Emery. 
No. 4 to No. 54 to Flour, C. F 
46 gr. iogr. F, FF. 


Kegs, @ D.................0s000« oc 5 ¢ 2%c 
if ~~) | ae 44C 5\c 2c 

kegs BP D.........000000..04 5 5%4c 3° ¢ 
to cans, to in case......6 c 6c gs c 
to @®cans less than 10.10 ¢ Io ¢ 74C 








—— Ss a 
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ee Sees ae tip a NEES ies os aes cd 
! i. Emery Cloth and Paper. 
Cc #9 Barder, Adamson & Co...........sc:sseseeeeees dis 50@50&5 
Bia ie SEEM dannow sa cisncstensnevidasiotsnemnesdeteee dis so@s0&5 


‘ee OHIO, 


SOLE BUILDERS OF THE 


Cook Patent Water Tube Boiler 


THE ONLY PERFECT WASTE-HEAT BOILER. 


No incrustation. 

Generates the greatest amount steam with least amount heat. 
Repairs reduced to a minimum. 

Can be used equally as well for direct firing 01 with natural gas. 





WE ARE ALSO BUILDERS OF 
HORIZONTAL, TUBULAR, AND FLUE BOILERS, OIL TANKS 
AND WATER STAND PIPES. 


8@ Estimates furnished promptly on receipt of specifications. 


FRANK R. BIEDLER, 


(PRINCIPAL) (BRANCH) 


Baltimore Offices, New York Offices 
Equitable Building, Welles Building, 
18 Broadway. 


MINING MINERAL AND TIMBER LANDS. 


Large Tracts of Florida 
Farm and City Mortgages, 
Short Time Paper. 


EXAMINATIONS AND REPORTS MADE. 


a Moffet Portable Drill 


UNSURPASSED AS A REAMER. 


Weighs 48 pounds and drills from % to 2 inches diameter. 








Municipal Bonds, 
Phosphate and 


Hammock Lands. 


8@ Correspondence Solicited. 









Runs with Steam or Compressed air. 

Will Work in Any Position. 

An Economical Substitute for Rachet Drilling. 
Send for Circular. 





MANUFACTURED BY 


J. G. TIMOLAT 


89 and 91 S. Fifth Ave., NEW YORK. 





S. FREEMAN & SONS MFC. CO., 


11 BRIDGE ST., RACINE, WIS. 
MANUFACTURERS OF 


Standard Tubular, Fire Box, 
Vertical and Submer- 
ged Tube Steel 


BOILERS 


For Marine, 
Stationary, 
or Portable use. 


ALSO OF 


TANKS 


OF ALL KINDS. 
Smokestacks, etc., - - 
- - Grey Iron Castings. 


Write for Prices and Terms. 


EUREKA FENCE RATCHET.): 


SIMPLE, STRONG AND CONVENIENT TO HANDLE. 
All parts held together by a pin inside of box; no losing of pawls or rollers. 
It can be adjusted quickly and be bought cheap. Both large and small sizes. 
Write for prices and terms. Address, 


J, STAUFFER, 1630 East 3d St., Dayton, 0. 
























haulgsedessecdh woven eis comnesenabeivesss Aiauiimasierseianel dis 60 
Vulcanite. dis 60&10 
Hamden dis 60&10 70 
Rr rcnascnseissensessstpsoniasienteinetesiaideand dis 60@60. 

Files. 
Arcade......... dis 60&1 10&10 
Nicholson... dis So iota nade30 

EMS ELE AS Ick is 2 

Kearney & hc iticnsiecuail dis 60m 1o@bo& rok Io 
Black Diamond............cc000..ee00 dis 60&1 To& 10 
NN cs cin ceded ¥a Sgeleile conve cdegond 
ES RES MI A IEE Si: 
Pc sdcvidduccossescdvesbubines caltectésesoress 
SEF eas istersncsscerssosnsgecneservess 
ST ik nhidesgeiiveuidlititentians in cveee 


Bic Mt TE dead thaknedsiindidscbiatbaatedvess oatbietiaedhdeegnngs ed i 
Atha new list, Jan. 15, 1887..........c.0sec00 
Heavy hammers and sledges under 
over 5 
Jack Screws. 
Titinels DOU Cos Wei. disssiistiekees Scocsisesic: dis 75 


Nuts and Washers. 
Size of bolt inches gi 516 4H % & R11 


MIIIG cc ssnkavescenstns 7 34 
eave piwveget ieiedied 13% II 1% 3g * $y of 3% 
Washers..........000++ 4% 4% 


9 4% 
In lots less than 100 be, B fp adi Ye + 1 boxes 
add 1c to list. 
Nails (wire). 
Ldat July 24, MDPC 4 dice cvsi scecbectedgeibecte ep ceieesecess dis 85 
Standard a Nails, ® keg card rate 
Cc 


Oilers. 


po” hg a ee ne ee ee EN 

ERRG ON COPD ieidsdcsivocnivdsonticeeuarvessebabsodessed dis 50 

Malleable (Hammer's), No. 1, $3.60: No. 2, 
$4.00; No. 3, $4.40 PB doz.................0.. dis 1o@10&10 


Packing, Steam. 





Boston mm Packing dis 60 
American Pac cing as -aaaie #8 Bb o@10 
Russia écnsesvestooes «eB DD 14 
Italian “4 Tt 13@19 
Plumbago Piston # Ib 40 
lela cs5i pts beiyceds erneskevascnnne Th 60 
Morrison’s ‘ Tb 45 
Square Flax “‘ Ib 50 
BR ee 28& 24 
Excelsior Rubber mesies ; ..-B Ib 48 
En ME ciavsaueil i ib 

Rainbow.............:-.+. {Fe Less than Fuli Rolis 3 
MOTE AE: a eh aii ks Rosse sencdinivkichonsecseccccmnais #8 Ib 75 

Picks. 
Railroads, ERS SSE SEs aptoe hi $12 dis 60 
kh RS DE SE $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List.......................cc0cee- dis 50 
I I ic oiudnialinescasnscginsgunsediovens ninccal dis 50 
Split Wood Pulleys...............cccccessereesereres dis 5s@6o 
Rivets. 


Iron, Thousand, list November 17......dis 10@60 
Iron, Ordinary, ‘Cooper’ s Block and Garou 





list November PRlovchindiincsdundctiikia steel dis so&1 
QO ercccis vsisveccsverigcetnnssiadesdeccicersscvceied dis 50@s50&10 
Saws. 
Disston’ SEEPIIIEN liadncpiscsaitecscasvupéceumaed dis 40&10 
Sci dna pesconpitéaddrelinianon sai teaian uae os is 25 
“ LEE OL IL SER ISIC GE Net 
PRE BOWE COME, sc cicacctitdscokisecdbisdidedinekonse te dis 20 
me } sane ..dis 20 
3 FMT See ssenbdigienetedbimones «Gis 20 
Saw Swages Diston’ Disieniegs asachschesananeatusonchiceess dis 30° 
Atkins’ Circular Saws. .............ccccccccsceseeees dis 40&45 
*« Mill, Mulay and Drag Saws........ dis 40810 
Rg RS eed a ORES dis 40&10 
we Silver Steci Diamond Cross-cut 
hiss ki ges cnsdiintbge Ritissbbeakes 7oc per ft 
‘i Dexter Cross-cuts............cccceeeeen soc“ 
4 en T° ankicgnedipitiealatduics goc::« ¢ 
= Tuttle Tooth Cross-cuts.............. 2a 
» One-man Cross-cuts....... -......00.. oo 
a t Handles spdcentrapnionesadenhahendonaddapdite dedi a3c per pair 
seséhennidivas dhedeneibscedibabinakinn I 
Excelsior UD DD ec ivnuss casceididiiutecececscths t doz 
OR eR Ses Sr, a = 
Petroit Saw Works, CRROM IRF i csia: dearbgstisnceckes dis 50 
nN * . ANNs saistviievilineradensess casos dis 25 
CRIs ists cai sibs incaknmionss dis 45 
Taps. 
Cards, Hand and Nut to 2 IOS Y dis 50 
OE Sea ees | -<catieeremieheny dis 50 
Morse 54 eS Te  ebehallnt ae cil dis 50 
Pratt & tak ‘“* new list.....dis 10 
DERCHING BCTEW TRDG....,000..0c00rssesecessorssdesconseoes is 55 





Merrill's. sat thiievvshipthebnanatatiinncestnedibanidiin nn 
Howard Ain 13G20 
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Wire. 
New List, Jan. 18, 1884 
IEE so vicnbacdsceds nedber~nebatnsteeooss dapughutsoounmnass eae dis 3e 
Copper .......+.. dis 
Bright and annealed, Nos. o@18....... dis. 70&10@75 


Nos. 19@26......dis 7: 
a “ Nos. 27036 atl dis ae ; 
et st 


oopaeet Nos. o to 18, market list...... dis 70708 
wanized Nos.oto1 “ “Voices dis65& : 
Tinned market Nos. 0 to 18..........:...cccssserees dis ere 
Cast steel d 








Tinned Broom Wire..................s00 
annealed Fence, Nos. 8 ard 9.... 
Annealed Grape, NOS. 10 tO 14....--.....cccseeeeeees is 75 
Stub’s Steel Wire regular.............. aN 

Wrenches. 


Coe’s uine..... 
Girard Standard..................-00++ 
Agricultural .. . 
I sidtthicistehenvcscercoevovcevccccccowsed 

Bemis & Call’s Combination..............-....00...-+0 

















Bolt and Nut Works. 


HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 








Steel Stamps and Stencils. 





LEHARTY, J. H. & Co., Rubber Stampes 
Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


E. C. POPE, 


COMMISSION DEALER [IN 


Iron Ore, Pig tron 
AND METALS. 
Cleveland, ~ Ohio. 
PETER GERLACH & CO., 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S. A. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 


CLEVELAND, . OHIO. 
Ozglebay, Norton & Co.. 


Successors to Tuttle, Oglebay & Co. 
Commission Dealers in 
rRoOoOnWw =i ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


CLEVELAND, OHIO. 

















J. H. OUTHWAITE. WwW. G. POLLOCE. 


J.H.OUTHWAITE&CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


IRomwWwW ORE. 


Perry-Payne B’ld’g, - Cleveland, 0. 


FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 


THE §. T. W. EJECTOR. 


oacnact SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 
James Jenks, 
: 199 JEFFERSON AVE., 
Detroit, Mich. 














AND ALL OTHER PURPOSES 


Go, Teanois* ee 


— FX SS 
|) ae 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforated as Required for 


GRAIN CLEANING AND MINING MACHINERY, 
WOOLEN, COTTON, PAPER AND PULP MILLS, 
RICE, FLOUR AND COTTON SEED OIL, MILLS, 
SUGAR AND MALT HOUSES, DISTILLERIES, FILTER PRESSES 
STONE, COAL AND ORE SCREENS, 
BRICK AND TILE WORKS, FILTERS, 

SPARK ARRESTERS, GAS AND WATER WORKS 
OIL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, ETC., ETC. 


STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO., 
Main Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 
Eastern Office, No. 284 Pearl St.. New York. 























WILLIAM T 0D & CO. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND & CONDENSINC 
Blowing Engines. 

Hydraulic Cranes 

.. 4nd Accumulators. 

‘Heavy Special Machinery, 






Sil 5 = eT r 
> ENGINE CATALOGUE ON APPLICATION 


THE LLOYD-BOOTH cO., "=" 








inning 


T 
MACHINERY 


STTOU 
ITY) pue pug 
STA Surpoy 





CAS OR 


POWER ®== CASOLINE. 


No Steam, Coal, Ash, Gauges, Engineer nor Danger. 


horse-power. + Gan be Used in City or Country. 
In conjunction with our Producer Gas Apparatus, we 


uarantee coal NE WORKS of 1% pounds per hour per h.p. 


OTTO GAS ENGINE W RKS., 33rd & Walnut Sts. 


PHILADELPHIA, PA. 
§. M. York, 42/8. Water St., Cleveland Agent. 
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JEFFREY 


Chain | 
Belting 


MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 





For 


ELEVATING AND CONVEYING MACHINERY 
Send for Illustrated Catalogue. 


REDUGED PRICE LIST. 
THE JEFFREY MFG CO. 


143 E. First Ave., Columbus, O. 
New York Branch, 163 Washington St. 


FOR SALE 


In Florida, 





Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 
TO ACTUAL SETTLERS 


At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 


beds near Dunnellon and Anthony, 
Marion County. Address 


PRANK R. BIEDLER, BALTIMORE, MD. 
RICHARD A. PARKER, 6. &., 


Consulting Mining Engineer. 
— SPECIALTIES — 


Iron, Gold and Silver Mining. 


i Washington St., CHICAGO. 
Offices : { 


$250 se 


CLEVELAND 
a “Cc. & B. LINE.” 


Commencing with opening of navigation (about 
April rst.) Magnificent side-wheel steel steamers 


“State of Ohio” and “State of New York.” 


DAILY TIME TABLE. 
SUNDAY INCLUDED, 


Lv. Cleveland, 6:15 Pp. M. | Lv. Buffalo - 6:15 P 
- 7:30 A.M. | Ar. Cleveland, 7:30 a 


CENTRAL STANDARD TIME. 


Take the “C. & B. Line” steamers and enjoy a 
refreshing night’s rest when en route to Buffalo, 
a ra Falis, Toronto, New York, Boston, Albany, 

islands, or any Eastern or Canadian poin 
pose Exoursions Weekly to Niagara Falls. 
Write for Tourist Pamphlet. 
T. F. NEWMAN, 
Gen’'l Manager. 











H. R. ROGERS, | 
Gen’l Pass. Agt., 
Cleveland, O. 








VERTICAL, 


Balanced Compound Engines 


ROLLING MILLS AND BLAST FURNACES, 
Direet Connections. 


Any variations of speed desired. Guaranteed more economical, powerful and durable 
than any type of engine in use. 


WELLS ENGINE CO., 


91 Liberty St., New York City. 


THE GREINER ECONOMICAL CUPOLA, 


Cupolas Built or System Applied to any Cupola. 


15 Per Cent Saving in Fuel Guaranteed. 
Over 500 in Wse. 


WRITE 


The GREINER ECONOMICAL CUPOLA CO., 


714 Bort Building, Chicago. 


THE TOLEDO MACHINE & TOOL CoO. 


501-505 Superior St.. Toledo, Ohio. 


We manufacture 

















( (in ate Power Punches, Forging Presses, 
re Be A Power Presses, Trimming Presses, 
Viel Straight Sided Double Pitman Presses, 
Drop Presses, 
Embossing Presses, Automatic Feed Presses, 
Stamping Presses, Power Slitting Machines, 
Riveting Machines, Power Shears, 


es a Special and Automatic Machinery Dies fot all classes 


of work in sheet metals, 
* a 4 a; 
if ca 
ii “ | 
T CHICA 160. ? 





No. 54 Power Press. Write for catalogue and prices. 


FUEL OIL BURNERS. 


J. R. Armstrong’s System of Burning 
Crude Petroleum. 
WHY IT 1S THE BEST. 


Send for Catalogue. 


JOHN R. ARMSTRONG COMPANY, 


35 West Monroe St., Chicago, Ill. 
GEORGE PEMBERTON, 
New York. 












POWER. MATERIAL. 


Cheap Power, Desirable and Low-priced Lsbor, 
Abundant Supply of Raw Material and Market 
Facilities, are items always considered by Practi- 

cal Manufacturers, The territory reached by the 
Baltimore and Ohio Railroad offers every advan- 
tage in the above, and manufacturers seeking new 
locations will find it to their interest to examine 
the opportunities afforded along that line before 
locating elsewhere. We will be pleased to confer 
or correspond with corporations or individuals 
and will afford them all the information or assist- 
ance neccessary in securing the most desirable 


locations. 
M. V. RICHARDS, 
Land and Immigration Agent, B. & O. R.R., 
Baltimore, Md. 


MARKETS. 


18 Broadway, - 


Mining, Mineral and Timber Lands. 





Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts of Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 





LABOR. 
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er ae —_CLEVELAN /O-TWis - oy 


1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) RELIABLE—1894 


Tae BART 2 DETROIT BORING AND : 
Emery Corundum Wheels and Machinery. TURNING | 


Writeto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. MILLS, i 
aa N.B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and is 
: EM. 4,686 0%. Swing, t 
and Wisconsin. wets E : 
‘ am 11. ig : 


Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, — 


MACHINE BOLTS, HOT PRESSED NUTS, 


HIGHEST STANDARD OF EXCELLENCE. 
The MILTON MFG. CO., MILTON, PA. 






















































Send for Photograph and Low Price.2 ‘ad 





M. V. SMITH, Pres. Cc. C. MorRow, Sec. 
M. A. GREEN, V. Pres JouNn A. ELLIoTT, Treas 


ARTIFICIAL GAS - ENGINEERING 








Horse Power 

Engine and Boiler $165 JAS. MURDOCK, JR., os acelin 
SAW MILL ENGINE AND BOILER. MANUFACTURER OF consulting and Contracting Engineers, d 

$450. Steel Stam ‘, * habets and Figures, Time 

Other sizes in Proportion. and oom Checks, Sheet 706 Times Bldg,, PITTSBURG, PA. : 

Engines and Bollers 2 to 500 H. P. ‘ Metal Stamped Goods. } 
For Circulars address 52-60 Longworth Street, 

Armstrong Bros. , Springfield, 0. CINCINNATI, O. ARTIFICIAL GAS applied to all branches 





of manufacturing and domestic uses. 
Apparatus for the manufacture of cval- 

E. H * JO N ES & Co., gas furnished at lowest prices. 
ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. ’ 
' QUINT’S TURRET DRILL, 


SIX SPINDLE. 


The most durable and sensi- 
tive multiple drill made for drill- 
ing from 0 to % in. All holes 
drilled in centre oftable. Speed 
of drills from 250 to 2,000 revolu- 
tions. Tepes attachment fur- 
nished. Send for circular. 


A. P. QUINT. Hartford, Conn. 


(i H. Anderson & Co., 


524 Standard Bldg., Wood St, 
PITTSBURG, PA. 


Bi Grade Fire Brick 


GRATE SETTINGS, ETC. 


BRANDS: 
“Anchor,” Extra. “Garfield,” No. 1. “IXL” Sand. 


Locomotive Tile a Specialty. 


Worke and Mines at Bolivar, Pa. 











Steam Plant Complete... Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. 








Awarded the CRAND PRIZE at the Paris Exhibition. 














MANUFACTORIES IN UNITED STATES SCOT ERRATA 

















8 Marshall Valve Bear 


The maximum results with a minimum expense, with complete For operating the valves of a Corliss engine 
adaptability for the highest structural requirements. without the use of dash pot by means of a slotted 


Manufactured by link of the Porter-Allen type. Operates by means 
of an eccentric on the main shaft. 


Consolidated Roofing Works, Columbus, O.@ | par ganerior to the Old Style of Valve Gear. 


M. H. CRITTENDEN & SON, MILLER OIL Co., H. M. REYNOLDS & SON, : : : 
Minneapolis, Minn. Indianapolis, Ind. Grand Rapids, Mich . Send for circulars or other information to 


GEORGE MARSHALL. Fremont,Neb. 


. . : For Preventing Rust on Bright Surfaces WELL DRILLING MACHINERY. 
: Is not only USEFUL but "WILLIAMS BROTHERS, 
is A NECESSITY to all 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, Etc. 
“To learn all about it address STEVENSON, BRO. & co., 


132 South Second St., Philadelphia. WILLIAMS BROS. ITHAGA,N.V) 






















